Wwfa  In}  tjjB  Mjar. 


Experimental  Inquiry  into  the  Laws  of  Life. 

The  Physiology  of  the  Foetus , Liver , ane?  Spleen. 

Inquiry  into  the  Principles  and  Practice  of  Medicine,  2 vols. 

The  Philosophy  of  the  Moving  Poivers  of  the  Blood. 

Diseases  of  the  Lungs  from  Mechanical  Causes. 

Philosophy  of  Animated  Nature , or  the  Laws  and  Action  of  the 
Nervous  System. 

The  Discovery  of  the  Use  of  the  Hair  in  the  Animal  Economy. 


PRACTICAL  VIEWS 


ON 


NERVOUS  DISEASES. 


By  G.  CALVERT  HOLLAND,  M.D., 

LATELY  PHYSICIAN  TO  THE  SHEFFIELD  GENERAL  INFIRMARY,  BACHELIER  ES-LETTRES  OF 
THE  UNIVERSITY  OF  PARIS,  FORMERLY  PRESIDENT  OF  THE  ROYAL 
PHYSICAL  AND  HUNTERIAN  SOCIETIES,  EDINBURGH. 


The  character  of  the  true  philosopher  is  to  hope  all  things  not  impossible, 
and  to  believe  all  things  not  unreasonable. 

J.  F.  W.  Herschel. 


LONDON : 

WILLIAM  HEADLAND,  15,  PRINCES  STREET, 

IIANOVER  SQUARE; 

BAIELIERE,  REGENT  STREET  ; AND  RENSHAW,  STRAND. 


MD  CC  C L. 


ROCKEFELLFR  MEDICAL  LIBRARY 

INSTTUiR  OF  NEOLOGY 
THE  NA":ONAI.  HOSPITAL 
f ' ■■■  OARF  LO  i)  n.  > GIN  3BG 


l 


TO  THE 


^ratairs  nf  tjjf  Wraittf  nf  fiitilitirgjr. 


Genteemen, 

More  than  a quarter  of  a century  has 
elapsed  since  my  name  was  first  inscribed  on  the  books  of  your 
justly  celebrated  school,  and  I cannot  look  hack  to  the  period  of 
my  early  studies,  or  recal  the  splendid  opportunities  for  the  ac- 
quisition of  varied  knowledge  so  amply  furnished  by  the  Univer- 
sity of  Edinburgh,  without  feelings  of  gratitude, — without  an 
emotion  which  prompts  these  expressions. 

One  of  my  cherished  wishes  through  life  has  been  to  dedicate 
the  anxiously  elaborated  results  of  my  physiological  researches  to 
you,  as  a trivial,  but  a sincere  memorial  of  the  lively  impressions 
inspired  by  the  remembrance  of  your  learning,  urbanity,  and 
anxiety  to  impart  information,  as  well  as  by  the  vivid  recollection 
of  the  inestimable  advantages  offered  by  the  numerous  societies, 
medical,  scientific,  and  literary,  which,  if  not  peculiar  to,  richly 
adorn  your  classic  city.  These  deserve  your  warm  encourage- 
ment. In  the  emulation  they  excite  and  the  interest  they 
awaken  in  the  youthful  breast,  they  co-operate  in  no  mean 
degree  in  extending  the  usefulness  and  adding  to  the  attractions 
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of  the  Alma  Mater.  Permit  me  to  present  the  fruits  of  these 
labours  for  your  acceptance.  “ Would  that  they  were  worthier.” 
If  in  the  course  of  the  subsequent  pages  I have  departed 
widely  from  any  of  the  doctrines  you  inculcate  ; or  if  I have  pre- 
sumed to  criticize  opinions  entertained  by  any  of  you,  my  apology 
is  this  : it  is  less  the  duty  and  the  legitimate  functions  of  your 
high  office,  to  enforce  particular  views,  than  to  stimulate  and 
teach  the  mind  to  think.  I trust,  however,  in  the  exercise  of 
this  privilege,  that  I have,  in  no  instance,  forgotten  the  courtesy 
and  liberality  which  should  ever  distinguish  the  earnest  inquirer 
after  truth 


Gentlemen, 

Allow  me  to  subscribe  myself, 

Your  most  obedient  servant, 

G.  CALVERT  HOLLAND. 


London. 

December  5 th,  1849. 


PREFACE. 


The  author  has  few  remarks  to  offer  in  introducing 
the  subsequent  pages  to  the  notice  of  the  reader.  Much 
that  might  with  propriety  have  been  stated  in  this  place 
has  been  embodied  incidentally  in  different  parts  of 
the  work.  The  reasons  which  led  to  the  composition 
of  it  are  various ; but  one  is  especially  predominant, 
viz.,  the  strong  conviction  that  the  future  progress  of 
medicine  will  depend  on  the  degree  of  attention  de- 
voted to  the  examination  of  the  functions  and  in- 
fluence of  the  nervous  system.  If  the  views  which 
he  has  advanced  be  in  the  main  justly  founded,  it 
will  unhesitatingly  be  admitted  that  much  remains  to 
be  accomplished  in  this  interesting  department  of 
science.  If  he  has  succeeded  in  tracing  the  path 
of  investigation, — in  exhibiting  the  nature  of  the 
actions  to  be  analyzed,  and  the  mode  in  which  they  co- 
operate in  the  production  of  vital  effects,  or  in 
illustrating  in  any  degree  the  practical  applications 
they  suggest ; or  if,  indeed,  his  merit  extends  no 
further  than  in  exciting  an  interest  in  the  study  of 
this  class  of  subjects,  he  has  not  altgether  laboured 
in  vain. 

ITe  is  fully  sensible  of  the  force  of  the  objection 
frequently  urged  against  the  exaggerated  impor- 
tance which  a writer  is  apt  to  attach  to  his  own 
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exclusive  pursuits.  If  his  energies  be  concentrated 
to  a limited  or  definite  field  of  research,  he  un- 
avoidably becomes  enamoured  of  the  objects  he  has 
long  contemplated,  and  the  feeling,  as  a necessary 
consequence,  is  prone  to  give  an  undue  value  to  the 
results  at  which  he  arrives.  This  is  unquestionably 
true.  The  ardour  which  carries  him  beyond  the 
sober  rules  of  philosophy,  or  the  precision  of  strict 
logical  deductions,  is,  nevertheless,  a mental  element 
which  is  almost  essential  to  the  discovery  of  truth 
in  every  branch  of  science.  It  is  the  spirit  which 
prompts  and  animates  the  inquirer,  which  elevates  his 
views,  and  imparts  to  them  a charm  and  attraction 
they  would  otherwise  not  possess. 

Truths  in  an  advanced  stage  of  development  gain 
a ready  and  a permanent  assent,  though  it  may  re- 
quire ages  to  evolve  their  commanding  attributes, — 
the  inexhaustible  resources  with  which  they  teem. 
The  comprehension  of  such  truths  falls  within  the 
capacity  of  the  many.  But  how  limited  is  the 
number  that  can  in  any  degree  appreciate,  at  their 
just  value,  the  initial  thoughts  or  germs  of  principles  ! 
The  shadows  imperfectly  cast  before  are  discerned 
only  by  the  few. 

The  author  is  aware  that,  in  the  subsequent 
researches,  where  he  professes  to  open  out  new 
paths  of  inquiry,  or  to  exhibit  the  application  of 
acknowledged  principles  to  the  explanation  of  pheno- 
mena, previously  altogether  unaccounted  for,  (even 
where  his  efforts  may  have  been  successful)  he  has 
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simply  entered  upon  the  threshold  of  the  science  of  life. 
It  will  be  for  others,  and  the  lengthened  course  of 
ages,  to  present  larger  and  more  accurate  views ; and 
he  doubts  not  that  the  impulse  given  to  the  study  of 
the  laws  of  the  animal  economy,  and  its  admitted 
importance,  will  at  no  distant  date  enrich  us  with 
results,  compared  with  which,  the  light  of  the  pre- 
sent century  will  afford  a striking  and  humiliating 
contrast.  This  consideration,  while  it  should  teach 
a sober  estimate  of  ourselves,  should  equally  tend 
to  remove  the  prejudices  opposed  to  the  introduction 
of  what  is  new.  Novel  and  speculative  views  are  the 
natural  consequences  of  the  progress  of  knowledge, 
and  our  duty  in  relation  to  them,  is  to  examine  their 
pretensions  with  impartiality. 

In  the  attempt  to  sIioav  that  the  nervous  system  is 
animated  by  a principle  susceptible  of  accumulation 
and  dispersion,  and  that  according  to  the  predomi- 
nance of  either  condition,  is  the  manifestation  of  vital 
phenomena,  the  author  is  sensible  that  he  has  laid 
himself  open  to  objections.  The  doctrine  has,  never- 
theless, been  maintained  by  some  of  the  highest 
authorities  in  physiology, — the  soundest  and  most  ori- 
ginal thinkers.  Concerning  the  nature  of  the  prin- 
ciple, he  does  not  presume  to  express  a decided 
opinion,  nor  does  the  determination  of  the  question  at 
all  affect  his  reasoning.  Admitting  its  existence  to  be 
altogether  assumed,  if  it  accounts  for  a wide  and  diver- 
sified class  of  phenomena,  — phenomena  belonging 
equally  to  organic  and  animal  life,  which  otherwise 
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would  be  inexplicable,  the  assumption  is  not  only  legi- 
timate, but  is  sanctioned  by  the  example  of  the  first 
writers  of  the  age.  One  of  these  observes,  “thus  in  the 
delicate  and  curious  electro-dynamic  theory  of  Ampere, 
the  mutual  attraction  or  repulsion  of  two  magnets  is 
referred  to  a more  universal  phenomenon,  the  mutual 
action  of  electric  currents,  according  to  a certain 
fundamental  law.  But  in  order  to  bring  the  case  of 
a magnet  within  the  range  of  this  law,  he  is  obliged 
to  make  a supposition  of  a peculiar  structure  or 
mechanism,  which  constitutes  a body  a maynet,  viz.,  that 
around  each  particle  of  the  body,  there  shall  be  con- 
stantly circulatiny , in  a certain  stated  direction,  a small 
current  of  electric  fluid.  This,  we  may  say,  is  too 
complex ; it  is  artificial,  and  cannot  be  granted : yet 
if  the  admission  of  this  or  any  other  structure  ten- 
fold more  artificial  and  complicated  will  enable  any 
one  to  present  in  a general  point  of  view  a great 
number  of  particular  facts, — to  make  them  a part  of 
one  system,  and  enable  us  to  reason  from  the  known  to 
the  unknown,  and  actually  to  predict  facts  before  tried, 

• — we  would  ask,  why  should  it  not  be  granted  ? ”* 

A peculiar  structure  in  this  case  is  imagined  to 
exist, — a mechanism  which  does  not  admit  of  evi- 
dence, and  yet  such  an  assumption  is  regarded  by  the 
philosopher  as  perfectly  legitimate.  Were  the  phy- 
siologist to  indulge  in  a similar  liberty  in  the  endea- 
vour to  bring  certain  actions  of  the  animal  system 

* A Preliminary  Discourse  on  the  Study  of  Natural  Philo- 
sophy, by  John  Frederick  William  Herschel,  Esq.,  A.M. 
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under  a general  law,  which  already  included  nume- 
rous others,  lie  would  subject  himself  to  severe  ani- 
madversions. The  assumption  is  far  less  with  respect 
to  the  existence  of  a nervous  agent.  Experiments  of 
unquestionable  authority  establish  beyond  all  doubt, 
that  the  contractions  of  the  heart  may  be  increased 
and  subsequently  diminished, — sensibility  heightened 
or  temporarily  destroyed,  by  the  concentrated  energies 
of  one  individual  directed  towards  certain  parts  of  the 
body,  of  another,  the  two  not  being  in  actual  contact. 
The  writer  has  repeatedly  produced  these  effects.  Do 
they  not  indicate  the  exercise  of  some  power,  and,  in 
the  organs  affected,  a susceptibility  of  being  in- 
fluenced ; and  yet  is  it  possible  to  conceive  that  these 
extraordinary  modifications  of  vital  action,  are  caused 
independently  of  a principle  pervading  the  animal 
system  ?*  If  its  existence  be  an  hypothesis, — a fig- 
ment of  the  mind,  it  is  one  which  has  strong  claims 
on  attention  from  the  difficulties  which  it  solves,  and 
the  light  which  it  throws  on  the  functions  of  life. 

% The  following  remarks  are  from  the  same  admirable  philo- 
sopher, from  whose  writings  we  have  already  quoted ; and  the 
suggestion  he  offers  in  reference  to  the  action  of  the  heart,  is 
valuable  in  two  points  of  view  : he  sanctions  by  his  high  autho- 
rity the  attempt  to  explain  vital  phenomena  on  the  assumed  ex- 
istence of  a peculiar  principle,  and  the  mode  in  which  he  applies 
it  accords  generally  with  the  doctrines  we  have  laboured  to 
establish.  “ If  the  brain  be  an  electric  pile,  constantly  in 
action,  it  may  be  conceived  to  discharge  itself  at  regular  in- 
tervals, when  the  tension  of  the  electricity  developed  reaches  a 
certain  point,  along  the  nerves  which  communicate  with  the 
heart,  and  thus  to  excite  the  pulsations  of  that  organ.  This 
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As  regards  future  exertions,  which  the  writer  con- 
templates, in  order  to  complete  the  comprehensive 
inquiry  on  which  he  has  entered,  he  will  briefly  ex- 
plain his  intentions.  He  proposes,  in  the  second 
volume,*  to  treat  of  the  origin,  nature  and  termination 
of  nervous  affections ; to  exhibit  the  relation  of  the 
symptoms  to  the  disturbed  nervous  and  circulatory 
conditions,  and  at  the  same  time  to  study  them  in 
association  with  every  altered  vital  action. 

If  it  be  imagined  that  the  writer  can  see  nothing 
of  importance  in  the  animal  economy,  save  the 
operation  of  a nervous  agent,  his  views  of  the  prin- 
ciples of  physiological  science,  of  the  powers  of 
life,  and  of  the  causes  by  which  they  are  affected, 
are  most  imperfectly  appreciated.  He  has  no  such 
exclusive  ideas.  It  would  be  unphilosophical  to  ex- 
clude from  consideration,  and  from  a due  share  in 
the  combined  influence  exercised  in  the  production 
of  phenomena,  any  of  the  various  portions  of  the 
living  system.  They  all  enter  into  the  grand  and 
intricate  plan  of  organization,  and  it  is  the  office  of 

idea  is  forcibly  suggested  by  a view  of  that  elegant  apparatus, 
the  dry  pile  of  Deluc,  in  which  the  successive  accumulations  of 
electricity  are  carried  off  by  a suspended  ball,  which  is  kept  by 
the  discharge  in  a state  of  regular  pulsation  for  any  length  of 
time.  We  have  witnessed  the  action  of  such  a pile  maintained 
in  this  way  for  whole  years  in  the  study  of  the  above  eminent 
philosopher.” — J.  F.  W.  Herschel,  opus  cit.,p.  343. 

* It  was  intended  that  the  two  volumes  should  have  ap- 
peared together  ; but  circumstances  have,  for  the  present,  pre- 
vented the  completion  of  the  undertaking 
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the  physiologist  to  ascertain  the  value  of  each, — the 
precise  part  which  it  plays  in  the  general  scheme. 

On  the  correctness  and  largeness  of  the  view  taken 
of  these  mysteriously-linked  actions,  will  depend  the 
appropriate  selection  and  employment  of  remedial 
measures.  To  see  far  into  the  frequently  recurring 
derangements  of  the  animal  system,  the  mind  must 
be  familiar  with  numerous  objects,  which  the  study 
of  the  functions  of  life  brings  prominently  under 
notice.  Among  these  objects,  especially  claiming 
attention,  are  the  moving  powers  of  the  blood,  the 
causes  by  which  they  are  disturbed, — causes  equally 
modifying  the  properties  of  the  vital  current. 

In  the  further  proposed  inquiry  into  the  origin 
and  nature  of  nervous  diseases,  the  co-existing  con- 
ditions of  the  circulatory  system,  as  effects  or  causes 
in  relation  to  them,  will  be  elaborately  analyzed. 
Hence  let  it  not  be  urged,  as  an  objection  to  these 
labours,  that  they  are  confined  to  a narrow  field  of 
investigation : that  they  bring  under  observation  only 
a limited  class  of  phenomena  in  connexion  with 
morbid  deviations.  The  writer  has  no  such  cir- 
cumscribed notions  of  the  duty  which  the  under- 
taking imposes ; and  he  trusts  in  a more  liberal  and 
just  interpretation  of  the  principles  which  have  led 
to  these  researches. 
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THE  PROPERTIES  AND  FUNCTIONS  OF  THE  NERVOUS 

SYSTEM. 


SECTION  I. — GENERAE  REMARKS  ON  THE  PROPERTIES  AND 
FUNCTIONS  OF  THE  NERVOUS  SYSTEM. 

i.  The  inquiry  on  which  we  enter,  whether  studied  in 
reference  to  the  healthy  or  diseased  conditions  of  the 
body,  is  of  paramount  importance.  It  has  a direct 
application  to  both,  and  to  the  philosophy  of  the  mind 
in  its  most  comprehensive  sense.  It  will  elucidate  a 
variety  of  nervous  phenomena  hitherto  considered  as 
among  the  mysteries  of  nature,  a knowledge  of  the 
laws  of  which  has  an  intimate  and  practical  relation  to 
the  wide  field  of  medical  science.  This  can  be  im- 
proved only  by  the  steady  cultivation  of  physiology ; 
and  of  the  numerous  objects  which  it  presents  to  the 
enlightened  understanding,  the  nervous  system,  in 
whatever  point  of  view  it  is  regarded,  has  the  first 
claim  on  our  attention. 
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ii.  Every  department  of  science  lias  its  progressive 
stages  of  development,  in  each  of  which  facts  assume 
a new  and  a higher  value  in  proportion  to  the  large- 
ness of  the  principles  with  which  they  are  associated. 
In  the  effort  to  establish  these,  how  various  occasion- 
ally are  the  sources  whence  the  materials  are  derived, 
and  how  slight  appear  the  affinities  by  which  these 
are  linked,  until  accident,  occurring  to  the  intellect 
fully  prepared  to  take  advantage  of  it,  or  profound 
reflection,  strikes  out  some  general  law  by  which  the 
different  elements  are  grouped  into  one  beautiful 
whole  ! Such  is  the  origin  of  the  most  splendid 
achievements  in  science.  It  teems  with  illustrations ; 
some  of  the  most  familiar  being  the  law  of  gravita- 
tion, the  polarization  of  light  by  reflection,  electro- 
magnetism, the  atomic  theory,  the  circulation  of  the 
blood,  and  the  doctrine  of  phrenology ; to  which 
may  now  be  added,  not  inferior  to  any  of  these 
in  its  comprehensive  and  practical  bearings,  is  the 
theory  of  nervous  action,  resulting  from  the  contempla- 
tion of  mesmeric  phenomena. 

hi.  It  is  far  from  our  wish  to  underrate  the  labours 
of  others  in  this  inexhaustible  pursuit.  The  truths 
they  have  established,  or  the  new  vistas  of  thought 
which  they  open,  were  necessary  steps  towards 
the  evolution  of  more  extensive  views  and  juster 
modes  of  reasoning.  It  is  no  reflection  on  their 
genius,  nor  do  their  errors  require  any  apology,  that 
succeeding  inquirers  attain  a higher  point  of  obser- 
vation whence  they  are  enabled  to  survey,  with  a 
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finer  power  of  analysis,  a greater  number  of  facts,  in  re- 
lations, also,  in  which  they  were  previously  not  studied. 
The  contributions  of  one  age  or  generation  inevitably 
become  the  foundation  on  which  another  builds. 

iv.  In  connexion  with  this  investigation  it  would 
be  ungrateful  not  to  record  the  names  of  Haller, 
Wliytt,  Prochaska,  Bonnet,  Gall,  Midler,  Walker, 
and  Bell.  Among  these,  however,  there  is  one  that 
stands  prominently  out  and  will  in  all  ages — the 
Newton  of  physiology — the  illustrious  Gall.  The  laws 
of  cerebral  organization  which  he  developed  will 
give  an  impulse  to  thought,  the  tendencies  and  effects 
of  which  none  can  adequately  appreciate.  The  vast- 
ness of  his  views  is  equalled  only  by  then1  simplicity. 

v.  It  is  interesting  to  observe  how  the  progress  of 
one  branch  of  science  tends  to  accelerate  that  of 
others ; and  further,  to  trace  the  evidence  which  the 
reflected  light  yields  in  confirmation  of  truths  to  which 
at  first  they  seemed  to  have  no  kindred  relation. 
Science  does  not  present  a more  striking  or  apposite 
illustration  of  the  justness  of  this  remark,  than  the 
direct  support  which  mesmerism  gives  to  the  prin- 
ciples of  phrenology.  These  alone,  if  such  an  illus- 
tration be  allowed,  may  be  regarded,  in  reference 
to  the  constitution  of  the  mind,  as  an  exquisitely 
formed  instrument,  the  keys  and  strings  of  which  are 
obviously  adjusted  to  the  production  of  a variety  of 
phenomena ; and  yet  how  difficult  it  would  be,  from 
the  mere  contemplation  of  the  physical  conditions,  to 
believe  in  its  capabilities  or  diversified  powers.  The 
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mesmeric  touch  at  once  reveals,  with  unerring  truth- 
fulness, the  impulses  of  thought  and  feeling  in  har- 
mony with  the  excited  faculties. 

The  phrenologist  will,  perhaps,  object  to  the  im- 
plied necessity  of  such  reflected  light,  contending, 
and  justly,  that  the  conduct  and  intellectual  capacities 
of  men  are  in  strict  accordance  with  their  cerebral 
development,  which  admits  of  an  admeasurement  suf- 
ficiently accurate  for  all  practical  purposes.  But  the 
results  which  flow  through  the  medium  of  mesmerism, 
are  as  conclusive  of  the  natural  functions  of  the  in- 
dividual faculties  as  are  the  tones  drawn  out  from  an 
instrument  of  its  separate  and  variously-strung  chords. 
When  we  consider  the  wild  and  discrepant  views 
which  have  been  entertained  in  all  ages  on  the 
number,  character,  and  operations  of  the  mental 
powers,  and  contemplate  the  marvellous  insight  which 
mesmerism  gives  of  the  constitution  of  the  human, 
mind,  it  may  be  asserted,  without  reservation,  that 
the  phenomena  which  it  presents  have  a value,  beauty, 
and  sublimity  equal  to  the  noblest  achievements  of 
science. 

Scepticism  may  refuse  to  receive  the  evidence  on 
which  they  rest,  but  it  can  only  be  for  a time.  It 
may  as  reasonably  doubt  the  ability  of  the  chemist  to 
solve  compound  substances  into  their  several  elements, 
or  question  the  accuracy  of  the  astronomer  in  recording 
the  laws  which  explain  the  motions  of  the  planetary 
systems.  To  withhold  an  assent  from  the  truths 
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which  this  influence  establishes,  is  to  endow  the 
phenomena  which  it  evolves  with  a higher  degree  of 
mystery  and  marvel  than  they  already  possess.  If 
each  organ  responds  in  its  instinctive  language  to  the 
mesmeric  touch,  it  will  scarcely  be  denied  that  it 
has  a particular  locality,  or  that  it  may  be  aroused 
to  activity  by  external  agency. 

vi.  Our  business,  however,  on  the  present  occasion, 
is  not  the  consideration  of  the  mental  faculties,  but 
the  existence  and  action  of  a principle  which  may 
be  designated  nervous  from  its  obvious  relations  to 
the  nervous  system.  If  it  can  be  shown,  which  has 
already  been  done,*  that  it  pervades  the  entire  animal 
frame,  is  the  cause,  too,  of  all  vital  phenomena,  and  of 
the  endless  variety  of  their  modifications ; will  not  the 
undertaking  be  allowed  to  be  one  of  commanding 
interest,  both  in  regard  to  the  vital  actions  in  health 
and  the  diseases  arising  from  their  disturbance,  the 
origin  and  nature  of  which  are  involved  in  doubt, 
whilst  for  their  treatment  there  are  no  general  or  fixed 
principles  of  practice? 

If  the  investigations  do  not  impart  additional  light, 
they  will  not  thicken  the  darkness  which  invests  the 
subject.  An  independent  exercise  of  thought  is  in- 
variably fraught  with  good.  It  may  err  in  the  deduc- 
tions which  it  draws,  but  the  path  in  which  it  travels, 

* The  Philosophy  of  animated  Nature,  or  the  Laws  and 
action  of  the  Nervous  System.  John  Churchill,  Publisher, 
Princes  Street,  Soho,  London,  1848. 
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whether  direct  or  circuitous,  opens  out  new  points  of 
interest,  enlarges  the  field  of  observation,  and  facili- 
tates the  efforts  of  subsequent  labourers. 

The  proposed  theory  of  nervous  action  is  not  a 
hasty  generalization : it  is  the  result  of  years  of 
reflection.  If  it  rest  on  no  solid  foundation,  we 
may  say,  with  slight  verbal  alterations,  in  the  words 
of  a distinguished  writer,  “It  is  at  least  the  most 
curiously  artificial  system  that  science  has  yet  wit- 
nessed ; and  whether  it  be  so  or  not,  so  long  as  it 
serves  to  group  together  in  one  comprehensive  point 
of  view  a mass  of  facts  almost  infinite  in  number  and 
variety,  to  reason  from  one  to  another,  and  to  estab- 
lish analogies  and  relations  between  them ; on  whatever 
hypothesis  it  may  be  founded,  or  whatever  arbitrary 
assumptions  it  may  make  respecting  structures  and 
modes  of  action,  it  can  never  be  regarded  as  other 
than  a most  real  and  important  accession  to  our 
knowledge.”  * 

vn.  In  a previous  work  it  has  been  shown,  that  the 
phenomena  of  mesmerism  are  to  be  traced  to  changes 
in  the  distribution  of  the  nervous  fluid,  the  evidence 
there  adduced  proving  the  existence  of  an  agent 
susceptible  of  accumulation  and  dispersion  j and  fur- 
ther, that  a knowledge  of  the  laws  by  which  its  action 
is  regulated,  accounts  for  an  immense  number  of 
mental  and  vital  conditions  which  have  hitherto  been 
considered  as  inexplicable. 

* A Preliminary  discourse  on  the  study  of  Natural  Philosophy, 
by  John  Frederick  William  Herschel,  Esq.,  A.M.,  p.  262. 
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It  is  now  our  intention  to  exhibit  the  application 
of  the  same  views  to  the  solution  of  other  difficulties, 
and  particularly  in  connexion  with  the  origin,  nature, 
and  treatment  of  several  extensive  classes  of  diseases. 
To  do  justice  to  this  part  of  the  inquiry,  it  will  be 
necessary  to  enter  somewhat  at  length  into  an  analysis 
of  the  functions  of  the  nervous  system,  and  to  show 
that  these  can  be  explained  only  on  the  principles 
which  have  resulted  from  our  individual  investiga- 
tions. If  they  break  down  in  this  attempt,  or,  in 
other  words,  if  they  fail  to  carry  conviction  of  their 
soundness  to  the  philosophical  mind,  it  will  be  in 
vain,  by  any  ingenuity  or  sophistry,  to  urge  that 
they,  nevertheless,  throw  light  on  a variety  of  morbid 
conditions.  There  cannot  be  one  order  of  compre- 
hensive principles  applicable  to  the  natural  phenomena 
of  life,  and  another,  irrespective  of  them,  having  a re- 
ference only  to  their  deviations  from  health.  If  they 
are  not  equal  to  the  exigencies  of  both  they  are 
undeserving  of  notice. 

vm.  In  using  the  term  nervous  fluid  it  must  clearly 
be  understood  that  no  opinion  is  expressed  con- 
cerning its  nature.  The  speculations  to  which  it 
may  give  rise  have  no  necessary  bearing  on  the  scope 
of  these  inquiries.  That  it  is  a principle  admitting  of 
accumulation  and  dispersion,  and  that  vital  action  is 
modified  according  to  these  conditions,  is  a fact  as 
well  established  as  any  in  the  wide  range  of  physical 
science. 

ix.  In  analysing  the  prevailing  views  on  the  func- 
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tions  of  the  nervous  system,  the  first  step  is  to  ascer- 
tain to  what  extent  they  have  elucidated  the  nature 
of  nervous  and  other  diseases,  and  how  far  they  have 
influenced  the  suggestion  and  application  of  remedies. 
If  it  can  be  shown,  which  will  be  easy  of  demon- 
stration, that  they  have  scarcely  been  felt  in  either  of 
these  directions,  the  necessity  for  further  researches 
will  not  be  doubted. 

x.  Pew  of  the  modern  physiologists  acknowledge  a 
pervading  fluid  in  the  nervous  system,  and  none  at- 
tempt to  account  for  any  of  the  phenomena  of  life  on 
its  susceptibility  of  local  increase  or  diminution. 

Bostock  remarks  that  “ the  doctrine  of  the  animal 
spirits  has  likewise  become  a subject  of  popular  belief, 
and  has  given  rise  to  a variety  of  expressions  that 
are  every  day  employed  in  our  common  language. 
There  does  not,  however,  appear  to  be  the  least 
shadow  of  proof  of  their  existence,  either  from  ex- 
periment or  observation  ; there  is  no  analogy  in  their 
favour,  the  structure  and  physical  properties  of  the 
nerves  do  not  seem  adapted  to  the  office  that  has 
been  assigned  them ; and,  in  short,  the  whole  is  an 
hypothesis  entirely  unfounded  and  quite  gratuitous.”* 
The  same  writer,  in  alluding  to  Blumenbach,  who 
advocated  the  doctrine  of  a nervous  fluid,  and  whose 
excellent  work  on  physiology  has  been  translated  by 
Dr.  Elliotson,  compliments  the  latter  on  his  judgment 

# An  Elementary  system  of  Physiology,  Third  edition,  by 
John  Bostock,  M.D.,  p.  146. 
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in  rejecting  such  an  hypothesis  ancl  the  deductions 
which  are  drawn  from  it. 

xi.  There  are,  however,  eminent  physiological 
authorities  in  favour  of  the  existence  of  a nervous 
principle,  as  Red,  Humboldt,  Aldini,  Cuvier,  Beclard, 
Rolando,  and  Wilson  Philip.  The  two  last-named 
have  laboured  to  establish  the  identity  of  the  nervous 
and  electric  fluid.  Wilson  Philip  has  endeavoured 
to  prove  that  some  of  the  important  processes  of  life 
may,  on  the  interruption  of  the  nervous  energy,  be 
efficiently  carried  on  by  galvanism.  Muller  contends 
that  the  two  have  very  dissimilar  properties.  We 
have  elsewhere*  exposed  the  fallacy  of  the  conclusions 
drawn  from  his  elaborate  investigations.  In  speaking 
of  these  principles  he  says,  “ Are  their  effects  pro- 
duced by  currents  of  an  imponderable  matter  travelling 
through  space,  or  by  the  undulations  of  a fluid? 
Which  theory  be  correct  in  the  case  of  the  nervous 
principle,  is  at  present  a matter  not  affecting  the  study 
of  the  laws  of  its  action?  f In  another  part  of  his 
work  he  observes,  “ that  the  action  of  the  nervous 
principle  may  be  explained  by  either  of  these 
theories.”  } The  same  opinion  is  also  entertained  by 
others,  and  is  urged  to  show  the  inutility  of  researches 
to  determine  the  question.  There  is,  nevertheless,  a 

* Philosophy  of  animated  Nature,  &c. 

f Elements  of  Physiology,  by  J.  Muller,  M.D.,  Translated 
by  William  Baly,  M.D.,  p.  640. 

I Ibid.,  p.  670. 
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wide  distinction  between  tlie  two  doctrines  in  refe- 
rence to  tlie  laws  of  nervous  action,  and  it  is  remark- 
able that  it  has  not  been  perceived.  In  the  operations 
of  the  special  nerves  of  sense,  it  might  be  imagined 
from  particular  facts  that  the  phenomena  were  ex- 
plicable on  the  undulatory  theory.  A more  extended 
knowledge  will,  however,  show  that  this  cannot  possi- 
bly account  for  the  variety  of  changes  occurring  in 
the  nervous  system. 

Mesmerism  enables  us  to  accelerate  and  invigorate 
the  contractions  of  the  heart,  to  bring  most  power- 
fully into  play  the  mental  faculties  and  the  muscular 
system,  and,  with  the  same  ease  to  allay  the  inordi- 
nate actions  induced.  These,  and  numerous  other 
phenomena,  cannot  be  satisfactorily  explained,  except 
on  the  supposition  that  the  nervous  energy  may  be 
accumulated  or  dispersed. 

According  to  the  undulating  theory,  it  cannot  be 
conceived  to  be  subject  to  these  conditions.  If  it 
can  be  increased  so  as  to  treble  the  action  of  an 
organ,  we  are  bound  in  strict  philosophical  rea- 
soning to  acknowledge,  that  the  agent,  whatever  be 
its  nature,  is  susceptible  of  the  modifications  which 
are  here  insisted  upon.  There  is  one  species  of  evi- 
dence which  is  quite  conclusive  on  this  point.  The 
actions  of  various  parts  of  the  body,  as  the  heart,  the 
brain,  the  intestines,  and  the  muscular  system,  can  be 
excited  by  mesmerism  without  any  actual  contact 
between  the  operator  and  the  organs  influenced. 
What  becomes  of  the  undulatory  hypothesis  in  this 
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case  ? Will  it  be  argued  that  the  undulations  are 
transmitted  through  the  air  as  along  the  nerves  ? If 
so,  the  nervous  fluid  has  no  necessary  connexion  with 
nervous  matter. 

xii.  Why  the  structure  and  physical  properties  of 
the  nerves  do  not  adapt  them  for  the  reception  and 
transmission  of  it  we  have  yet  to  learn.  The  argument 
pre-supposes  a knowledge  of  the  required  conditions. 
Why  are  not  these  stated  to  set  at  rest  all  speculations 
on  the  subject  ? The  nerves  convey  a something  which 
excites  voluntary  and  involuntary  muscular  contrac- 
tions ; and,  therefore,  the  proper  course  to  pursue  is, 
not  to  predetermine  the  conditions  indispensable  to 
the  transmission  of  it,  but,  by  an  elaborate  analysis  of 
its  operations,  to  endeavour  to  discover  whether  facts 
give  any  weight  to  the  idea  that  a principle  exists. 
To  attempt  to  elucidate  the  functions  of  the  nervous 
system,  independently  of  a fluid  which  may  be  va- 
riously modified  in  its  distribution,  is  not  less  absurd 
than  it  would  be  to  expatiate  on  the  influence  of  the 
circulatory  apparatus,  without  taking  into  account  the 
changes  in  the  qualities  and  motion  of  the  blood. 

xm.  None  of  the  distinguished  authorities  who 
advocate  the  necessity  of  a fluid  to  explain  nervous 
phenomena,  have  laid  down  any  general  principles  in 
reference  to  it.  Their  experiments  and  arguments 
mainly  go  to  establish  the  fact.  The  laws  by  which 
it  is  regulated,  or  the  causes  by  which  it  is  disturbed, 
have  not  entered  prominently  into  their  views,  or  been 
brought  within  the  range  of  their  researches. 
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xiv.  Dr.  Marshall  Hall  has  written  largely  on  the 
nervous  system,  hut  it  may  be  shown  that  his  views 
furnish  no  objection  to  the  force  of  these  general 
remarks.  To  Prochaska  is  due  the  merit  of  having 
directed  attention  to  what  is  designated  the  reflex 
action  of  the  nerves.  His  successor,  in  the  cultiva- 
tion of  the  same  interesting  department  of  inquiry,  has 
applied  the  principle  to  the  explanation  of  a greater 
number  of  phenomena,  but  has  clearly  had  no  just  con- 
ception of  their  origin,  or  the  causes  modifying  their 
production  ; nor  has  he,  indeed,  drawn  any  important 
practical  conclusions  from  the  principles  tending  to  eluci- 
date the  nature  and  treatment  of  nervous  diseases.  He 
endeavours  to  expose  what  he  conceives  to  be  fallacies 
in  the  application  of  the  doctrine  by  Prochaska,  but 
in  this  he  decidedly  fails.  His  own  errors  are 
evidence  how  little  he  understood  of  its  comprehensive 
relations  to  the  nervous  system.  Prochaska  shows 
that  the  motion  of  the  heart  and  of  the  intestines, 
and  other  phenomena  somewhat  similar  in  character, 
are  to  be  traced  to  a reflex  action  of  the  nerves  in 
connexion  with  the  particular  organs — an  inference 
which  is  ridiculed  by  Marshall  Hall.  He  says,  “ it 
is  impossible  to  argue  with  persons  of  such  confusion 
of  ideas.”  We  have  shown,  at  considerable  length,* 
and  shall  further  illustrate  the  subject  in  the  course  of 
this  investigation,  that  all  vital  functions  dependent 
upon  or  manifesting  contractility,  are  necessarily 
maintained  by  reflex  action ; or,  in  other  words,  the 
•f  Philosophy  of  animated  Nature,  chap,  viii.,  sec.  3. 
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nerves  belonging  to  their  respective  organs  draw  from 
the  great  nervous  sources  the  principle  essential  to 
the  continuance  of  their  operations.  If  these  nerves 
did  not  stimulate  or  in  some  mode  affect  these  sources, 
the  current  which  they  furnish  would  not  flow  in  the 
required  directions.  It  is  on  tins  view  that  all  reflex 
phenomena  are  explicable. 

We  shall  further  exhibit  his  limited  notions  of 
nervous  phenomena.  In  his  explanation  of  them 
he  employs  the  vis  nervosa  of  Haller,  which  he 
says,  is  “ the  principle  of  action  in  the  entire  spinal 
system ; ” and  he  remarks  that  he  is  “ inclined  to 
believe  that  the  same  principle  of  action,  the  same 
vis  nervosa,  exerts  its  power  in  the  ganglionic  sys- 
tem.” * According  to  his  ideas  the  vis  nervosa  has 
no  connexion  with  the  cerebral  organs.  He  observes, 
that  “ the  principle  of  action,  in  the  cerebral  system, 
is  the  or  the  immortal  soul  I It  is,  therefore, 

evident  that  the  nervous  energy,  whatever  it  may  be, 
has  in  his  hands  only  a partial  application.  It  exists 
in  the  spinal  cord  and  is  brought  into  play  “ in  all  the 
acts  of  ingestion  and  egestion  ; ” and  he  is  inclined  to 
believe  that  it  exerts  its  power  in  the  ganglionic  system, 
but  has  nothing  to  do  with  the  functions  of  the  brain. 
His  views  certainly  cannot  be  adduced  as  evidence 
of  a comprehensive  and  philosophical  understanding. 
They  are  scarcely  more  worthy  of  notice  than  would 
be  the  results  of  investigation  concerning  the  func- 

**  On  the  diseases  and  derangements  of  the  Nervous  System, 
by  Marshall  Hall,  M.D.,  F.R.S.,  p.  5. 
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tions  of  the  circulatory  system,  which  confined  the 
attention  to  the  arteries  and  the  capillaries,  assert- 
ing, that  the  contractions  of  the  heart  were  excited  by 
an  agent  very  different  from  that  which-  operated  in 
these  vessels,  and,  consequently  were  to  be  treated 
altogether  on  different  grounds. 

xv.  The  circumstances  which  first  led  us  to  the 
prosecution  of  this  inquiry,  or,  at  least,  imparted  an  in- 
terest to  it  which  Avas  previously  not  felt,  originated  in 
observing  the  changes  in  the  sensibility  and  muscular 
motions  of  the  body  resulting  from  the  application 
of  mesmerism.  It  was  not  possible  to  contemplate 
the  increase  in  the  acuteness  of  the  former  to  external 
impressions,  or  its  sudden  and  entire  temporary  de- 
struction, or  the  greatly  augmented  power  which  was 
acquired  by  the  muscular  system,  without  having  the 
mind  awakened  to  the  consideration  of  the  pheno- 
mena. The  study  of  them  seemed  inevitably  to  lead 
to  one  conclusion,  viz.,  the  existence  of  a principle 
which  may  be  so  modified  as  to  give  rise  to  these 
conditions.  Sensibility  must  depend  on  a certain 
state  of  the  nerves,  and,  therefore,  if  we  have  the 
power  of  augmenting  or  abolishing  it  at  pleasure, 
either  with  or  without  the  contact  of  the  operator, 
it  is  difficult  to  avoid  the  inference,  that  the  effect 
is  to  be  ascribed  to  changes  in  the  distribution 
of  the  nervous  fluid.  The  same  argument,  also, 
applies  to  the  temporary  increase  of  muscular  strength. 
That  this  may  be  induced  to  a degree  far  exceeding 
what  is  natural,  and  that  it  may  be  instantaneously 
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destroyed,  are  facts  which  cannot  be  questioned  • so, 
with  as  little  propriety  the  doctrine  on  which  they  are 
expounded. 

xvi.  It  is  not  necessary  to  enter  minutely  into  a 
description  of  the  nervous  system,  to  convey  to  others 
a just  and  enlarged  conception  of  the  laws  by 
which  its  operations  are  governed.  The  phenomena 
to  which  it  gives  rise  are  various,  but  the  principles 
on  which  they  are  explained,  whether  occurring  in 
health  or  disease,  may  be  brought  within  the  capacity 
of  the  ordinary  understanding.  The  simplicity  of  a 
theory,  which  is  at  once  comprehensive  and  practical, 
is  strongly  in  favour  of  its  truthfulness. 

The  brain — the  spinal  cord — the  special  nerves  of 
sense — the  cerebral  nerves  and  the  nerves  of  the 
ganglionic  system,  which  belong  especially  to  the 
internal  viscera,  are  all  connected  with  each  other 
and  are  parts  of  a grand  scheme  of  organization. 
The  variety  of  them  functions  depend  on  the  struc- 
ture of  the  organs  which  exercise  them.  The  brain  is 
the  seat  of  thought  and  feeling,  and  all  the  modifica- 
tions in  the  number  and  character  of  its  faculties,  are 
the  result  of  certain  definite  laws  impressed  upon 
organized  matter.  The  five  senses,  from  their  struc- 
tural relations  to  an  external  and  internal  apparatus, 
perform  their  mysterious  offices.  The  spinal  cord  is 
the  connecting  medium  between  the  brain  and  the 
rest  of  the  animal  system,  and  its  function  is  to 
furnish,  at  slight  intervals,  along  its  whole  length, 
nerves  of  sensation  and  of  motion  to  the  viscera,  the 
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limbs  and  various  tissues.  The  cerebral  nerves,  or 
the  nerves  arising  from  the  base  of  the  brain,  impart, 
also,  the  properties  of  sensibility  or  of  motion  to 
the  parts  to  which  they  are  distributed.  The  gan- 
glionic system  of  nerves,  or  the  great  sympathetic, 
which  traverses  the  entire  internal  surface  of  the 
spine,  occupies  a position  which  brings  it  in  con- 
nexion with  the  spinal  and  certain  cerebral  nerves,  and 
is,  likewise,  peculiarly  favourable  for  forming  in 
combination  with  them,  numerous  little  centres  of 
nervous  power,  such  as  plexus  and  ganglia,  from 
which  each  internal  organ  is  supplied  directly  with 
the  agent  essential  to  its  action.  Such  is,  in  few 
words,  the  scheme  of  the  nervous  system.  Its  sim- 
plicity and  grandeur — qualities  not  incompatible — 
will  be  more  evident  as  we  proceed.  One  principle 
pervades  the  whole  nervous  system,  and  is  the  im- 
mediate cause  of  the  variety  of  phenomena  which 
fall  under  observation.  The  mode  in  which  it  is 
brought  into  operation  opens  up  a field  of  inquiry 
of  deep  interest  and  importance.  In  its  practical 
value  it  is  second  to  no  discovery  in  science. 

The  numerous  organs  of  the  animal  economy, 
though  excited  and  maintained  in  action  by  the 
same  common  agent,  are  constantly  varying  in  the 
demands  which  they  make  upon  it.  The  brain  is 
the  great  source  of  it;  the  direction  in  which  it 
is  transmitted  is  regulated  solely  by  the  vital  ope- 
rations which  call  it  into  play.  Whether  these 
be  continually,  or  only  periodically  in  exercise, 
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every  modification  in  them  is  accompanied  with  a cor- 
responding change  in  the  strength  of  the  nervous 
current.  In  fact,  all  the  phenomena  of  life  may  be 
shown  to  be  explicable  on  what  is  designated  reflex 
action. 

xvii.  We  have  alluded  to  the  different  nerves 
which  are  either  directly  or  indirectly  connected  with 
the  brain  and  spinal  cord,  and  which  are  the  media 
of  communication  between  these  organs  and  every 
part  of  the  animal  system.  They  are  the  carriers 
and  distributors  of  the  nervous  fluid.  If  sight  and 
hearing  are  powerfully  excited,  it  will  flow  in  in- 
creased quantity  towards  these  senses.  If  the  stomach, 
the  heart,  the  kidneys,  or  the  intestines  are  aroused 
to  inordinate  duties,  it  will  take  the  direction  of  these 
organs  according  to  their  increased  necessities.  If 
the  limbs  are  brought  into  vigorous  play,  the  supply 
will  be  in  harmony  with  the  demand.  If  the  mental 
faculties  are  occupied  with  deep  or  intense  thought,  or 
are  disturbed  by  the  violence  of  passion,  it  will  fur- 
nish a stream  agreeably  to  their  requirements.  What- 
ever be  the  nature  of  the  vital  action,  or  wherever 
situated,  it  will  draw  from  the  nervous  sources  an 
amount  equal  to  its  temporary  wants. 

This  exposition,  if  clearly  understood,  will  show  that 
the  general  law,  here  laid  down  in  reference  to  the 
operations  of  the  nervous  system,  is  of  immense  ap- 
plication. The  study  of  it  will  display,  in  a light 
which  cannot  be  mistaken,  the  conditions  which  are 
essential  to  health,  and  the  mode  in  which  they  are 
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of  communication  between  these  organs  and  every 
part  of  the  animal  system.  They  are  the  carriers 
and  distributors  of  the  nervous  fluid.  If  sight  and 
hearing  are  powerfully  excited,  it  will  flow  in  in- 
creased quantity  towards  these  senses.  If  the  stomach, 
the  heart,  the  kidneys,  or  the  intestines  are  aroused 
to  inordinate  duties,  it  will  take  the  direction  of  these 
organs  according  to  their  increased  necessities.  If 
the  limbs  are  brought  into  vigorous  play,  the  supply 
will  be  in  harmony  with  the  demand.  If  the  mental 
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ever be  the  nature  of  the  vital  action,  or  wherever 
situated,  it  will  draw  from  the  nervous  sources  an 
amount  equal  to  its  temporary  wants. 

This  exposition,  if  clearly  understood,  will  show  that 
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frequently  deranged.  It  will  also  enable  us  to  trace 
the  manner  in  which  disease,  whatever  be  its  charac- 
ter, disturbs,  deteriorates,  or  destroys  the  powers  of 
life.  There  cannot  be  a centre  of  morbid  activity 
without  the  nervous  fluid  flowing  towards  it,  accord- 
ing to  the  severity  of  the  symptoms ; and  such  will 
be  the  measure  of  the  loss  to  the  rest  of  the  animal 
economy.  The  contemplation  of  this  law  null  not 
only  instruct  us  concerning  the  origin,  nature,  and 
influence  of  various  maladies,  but  will  enable  us 
to  attain  to  more  just,  simple,  and  comprehensive 
views  of  practice.  The  further  consideration  of  it, 
in  connexion  with  the  individual  systems  of  the  body, 
or  a series  of  organs  co-operating  in  the  exercise  of 
one  general  function,  will  afford  additional  and  copious 
illustrations  of  its  truth. 


SECTION  II. — THE  NERVOUS  SYSTEM  IN  ITS  RELATIONS  TO 
THE  FUNCTIONS  OF  RESPIRATION. 

xviii.  It  has  already  been  remarked  that  the  object 
of  these  inquiries  is  not  to  furnish  a minute  descrip- 
tion of  the  nervous  system,  or  of  the  organic  instru- 
ments with  which  it  is  associated ; but  to  present  such 
a view  as  may  be  necessary  to  elucidate  the  laws  of 
nervous  action.  Were  we  to  depart  in  any  instance 
from  the  broad  outline  by  which  the  subsequent  in- 
vestigations will  be  regulated,  it  would  certainly  be  in 
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reference  to  the  respiratory  functions.  Their  impor- 
tance in  relation  to  the  vital  powers  generally,  and  to 
the  numerous  organs  which  they  arouse,  in  the  expres- 
sion of  mental  emotions  and  other  acts,  would  be  a 
reason  sufficiently  valid. 

xix.  In  the  excitement  of  passion,  the  whole 
frame  is  animated,  and  especially  through  the  in- 
fluence of  the  respiratory  system  of  nerves.  The 
muscles  of  the  chest  and  of  the  trunk  are  thrown  into 
convulsive  movements,  as  well  as  those  of  the  face  and 
of  the  limbs.  The  lungs,  the  trachea,  the  diaphragm, 
and  the  heart  are  similarly  influenced.  The  variety 
of  the  effects  have  led  to  numerous  elaborate  in- 
quiries concerning  the  particular  nerves  engaged  in 
the  production  of  them.  The  general  results  arrived 
at  will  be  sufficient  to  illustrate  our  views. 

xx.  The  mechanism  of  respiration  is  for  the  pur- 
pose of  aerating  the  blood  in  the  lungs,  and  this 
is  accomplished  by  inspiration  and  expiration.  By 
the  former,  fresh  air  is  received  from  without ; and 
by  the  latter,  that  which  has  lost  its  vital  qualities  is 
expelled  from  within.  These  two  acts  are  susceptible 
of  great  changes.  They  are  modified  by  all  strong 
emotions  and  by  all  diseases  of  a serious  character. 
At  one  time  they  are  increased  both  in  number  and 
in  amplitude  of  function ; at  another  they  are  slower, 
or  may  be  accelerated  with  a diminution  of  their 
efficiency.  All  these  diversities  are  necessarily  con- 
nected with  corresponding  alterations  in  the  capacity 
of  the  chest.  The  mode  in  which  this  is  augmented  is 
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by  flattening  the  arch  of  the  diaphragm,  which  divides 
the  thoracic  and  abdominal  cavities,  and  by  the  eleva- 
tion of  the  ribs  through  the  intercostal  muscles.  In 
a forced  or  exceedingly  full  inspiration,  the  muscles 
of  the  breast,  shoulders  and  other  parts,  co-ope- 
rate in  enlarging  the  space  for  the  play  of  the  lungs, 
and,  as  an  inevitable  result,  are  instrumental  in  im- 
parting additional  vital  properties  to  the  blood.  The 
lessening  of  this  capacity  in  all  cases  of  disease, — 
save  in  purely  inflammatory  affections,  is  always  ac- 
companied with  diminished  chemical  changes. 

xxi.  The  structure  of  the  lungs  is  beautifully 
adapted  to  the  office  which  they  have  to  perform. 
They  consist  of  minute  vesicles  or  cells,  into  each 
of  which  the  air  is  brought  through  the  fine  divi- 
sions of  the  bronchial  tubes  to  act  upon  the  blood 
which  is  conveyed  to  them.  As  nervous  energy  is 
unquestionably  associated  with  every  vital  action,  and 
is  shown  to  be  transmitted  by  innumerable  nerves 
throughout  the  entire  ramifications  of  the  arterial 
system,  it  can  scarcely  be  doubted  that  these  vesicles 
are  supplied  with  it,  and,  in  virtue  of  it,  are  enabled 
to  perform  their  peculiar  and  important  functions, 
one  of  which  is  contractility,  which  regulates  the 
admission  and  expulsion  of  air.  The  consideration 
of  this  property  has  given  rise  to  lengthened  dis- 
cussions and  various  speculations.  The  weight  of 
evidence,  however,  is  decidedly  in  favour  of  its  ex- 
istence and  influence. 

xxn.  The  lungs,  in  common  with  the  rest  of  the 
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internal  organs,  are  copiously  furnished  with  the 
nervous  principle  from  certain  cerebral,  ganglionic, 
and  spinal  nerves ; and,  as  already  remarked,  these 
are  only  channels  for  the  transmission  of  it,  and 
though  they  may  connect  the  breathing  apparatus 
apparently  with  different  nervous  centres,  the  animat- 
ing power  is  probably  derived  from  one  source  only 
— the  brain.  We  have  endeavoured  to  prove  that  the 
course  and  strength  of  the  current,  in  which  it  flows, 
are  determined  exclusively  by  the  nature  and  seat  of 
the  particular  vital  actions.  The  lungs  are  no  excep- 
tion to  tliis  law.  The  more  excited  their  functions 
the  greater  will  be  the  stream  of  nervous  energy 
drawn  towards  them ; and,  if  such  condition  be  in- 
duced, by  disease,  it  may  be  one  and  the  chief  cause 
which  occasionally  promotes  the  rapid  exhaustion  of 
the  energies  of  life. 

We  have  elsewhere  * established  another  law  not 
less  universal  in  its  application,  viz.,  that  all 

VITAL  OPERATIONS  ARE  INTERMITTENT,  the  pause 

being  essential  for  the  supply  of  the  nervous  fluid 
expended  in  the  previous  moment  of  exertion.  The 
study  of  a variety  of  vital  phenomena  confirms  this 
interesting  fact.  It  may  be  traced  in  inspiration  and 
expiration.  The  latter  furnishes  an  interval  of  repose 
(the  diaphragm  and  the  parietes  of  the  chest  return- 
ing by  their  elasticity  to  a state  of  rest),  during  which 
the  fluid  accumulates  to  be  again  wasted ; and  it  is 

* Philosophy  of  animated  Nature,  or  the  Laws  and  action  of 
the  Nervous  System. 
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thus  that  a successive  series  of  acts,  displayed  in  all 
the  voluntary  and  involuntary  functions  of  the  animal 
system,  are  maintained  in  healthy  or  vigorous  play. 
Do  we  not  observe  the  same  law  in  the  contraction 
and  dilatation  of  the  air-cells  constituting  the  struc- 
ture of  the  lungs?  And  is  it  in  these  less  indis- 
pensable ? 

The  nervous  principle  may  be  necessary,  not  only 
to  their  action,  but  to  the  chemical  changes  of  the 
blood;  in  the  same  way  as  it  excites  the  muscular 
movements  of  the  stomach,  and  the  secretion  of  the 
juices  by  which  digestion  is  effected. 

There  is  the  same  provision  in  the  contractility  and 
dilatation  of  the  vesicles  for  seeming  the  nervous 
current,  as  exists  in  every  organ  in  which  the  law  of 
intermittence  is  observed.  It  would  be  illogical  to 
imagine  an  exception  to  a rule  which  is  found  to 
prevail  throughout  the  important  functions  of  life. 
The  contemplation  of  it,  in  this  instance,  is  interest- 
ing, not  simply  as  affording  additional  evidence  in 
confirmation  of  a theory,  but  from  the  practical  value 
with  which  it  is  fraught.  The  knowledge  of  it  and 
of  the  causes  by  which  it  is  disturbed,  will  suggest  a 
rational  explanation  of  numerous  diseases,  the  nature 
of  which  is  scarcely  at  all  understood. 

xxiii.  Anatomists  have  satisfactorily  ascertained  the 
various  nerves  engaged  in  the  natural  and  excited 
movements  of  respiration.  In  the  latter  condition  the 
muscles  of  the  face,  chest,  and  trunk  are  simultaneously 
brought  into  action.  The  facial  nerve  gives  expression 
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to  the  countenance ; two  branches  of  the  nervus 
vagus  regulate  the  dilatation  and  contraction  of  the 
glottis  ; the  lateral  enlargement  of  the  thorax,  during 
inspiration,  is  effected  by  the  spinal  nerves  and  the 
nervus  accessorius  Willisii ; the  contraction  of  the 
diaphragm  in  inspiration  depends  on  the  phrenic 
nerve ; and,  lastly,  the  action  of  the  abdominal 
muscles  during  expiration  is  to  be  traced  to  the 
agency  of  the  spinal  nerves.* 

The  nervous  power  distributed  to  the  organs  of 
respiration,  as  well  as  to  all  other  parts  of  the  body, 
is  derived  from  two  different  classes  of  nerves — those 
which  are  essential  to  motion , and  those  which  impart 
sensibility.  It  is  to  the  former  only  that  our  present 
observations  refer.  How  diversified  soever  the  phe- 
nomena which  the  respiratory  system  of  nerves  brings 
into  view,  they  are  far  easier  to  explain  than  is  gene- 
rally imagined.  It  was  supposed  by  Bell,  “ that  a 
special  set  of  fibres  in  the  medulla  oblongata  and 
spinal  cord  isffhe  source  of  the  influence  which  gives 
rise  to  the  simultaneous  and  harmonious  action  of 
the  respiratory  nerves  of  both  kinds.”  f Other  phy- 
siologists have  also  laboured  to  prove  that  special 
fibres,  altogether  independent  of  the  ordinary  motory 
and  sensitive  nerves,  have  peculiar  and  extensive  duties 
which  these  could  not  possibly  perform.  Such  specu- 
lations indicate  a limited  acquaintance  with  the  laws  of 
nervous  action.  It  would  be  as  rational  to  argue  that 
the  capillaries  of  the  kidneys  or  of  any  of  the  internal 
* Muller  opus,  cit-  p.  348.  f Muller,  p.  350. 
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organs,  furnishing  a particular  secretion,  receive  blood 
from  a source  very  different  from  those  which  minister 
to  the  mental  functions.  Nature  does  not  act  in  this 
manner : her  operations  are  governed  by  general  not 
by  partial  laws.  There  is  only  one  nervous  fluid  per- 
vading the  entire  animal  system,  and  there  is  no  ne- 
cessity for  special  nerves  to  convey  it.  Wherever  it 
produces  motion,  it  flows  through  the  same  general 
channels  and  is  regulated  in  its  distribution  and 
influence  by  the  same  general  conditions. 

The  simultaneous  and  harmonious  action  of  the 
respiratory  nerves,  does  not  require  for  its  explanation 
a peculiar  class  of  nervous  fibres.  All  nerves  can  be 
affected  in  two  modes  only  : first,  in  their  peripheral 
extremities , whether  they  he  nerves  of  sense , of  motion , 
or  of  sensibility ; and,  secondly,  in  the  nervous  centres 
whence  they  originate,  or  in  which  they  terminate. 

The  spinal  nerves  arise  from  the  spinal  cord,  but 
according  to  the  views  previously  developed,  those  of 
motion  are  to  be  regarded  as  having  their  origin 
in  the  medulla  oblongata,  and  those  of  sensation  in 
that  part  of  the  brain  which  takes  cognizance  of 
impressions.  Though  connected  with  the  cord,  this 
is  only  the  medium  for  the  transmission  of  the  nervous 
principle  in  two  different  directions.  If  the  motory 
nerves  are  stimulated  at  the  point  whence  they 
arise,  as  in  all  emotions  exciting  a variety  of  mus- 
cular actions,  these  will  vary  in  extent  and  character 
according  to  the  nature  and  strength  of  the  feelings 
by  which  they  are  produced.  There  is  no  difference 
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in  the  mode  of  their  operation  whether  they  il- 
lumine the  countenance  with  a smile,  or  throw  the 
muscular  system  generally  into  convulsions — save  in 
the  energy  of  the  particular  exciting  causes.  To  seek 
for  special  fibres  in  any  of  these  cases,  in  consequence 
of  a diversity  of  phenomena  being  associated  in  the 
expression  of  passion,  would  be  in  the  highest  de- 
gree unphilosophical. 

xxiv.  The  simultaneous  and  harmonious  action  of 
the  respiratory  system  of  nerves , necessarily  results 
from  the  circumstance  of  these  having  the  same 
common  origin  in  the  sense  in  which  this  has  been 
explained.  The  terrific  muscular  effects  excited  by 
galvanism  on  the  dead  body,  is  a striking  illustration 
of  the  fact.  These  are  certainly  far  greater  and  more 
varied  than  any  mental  feeling  can  give  rise  to,  and  this 
is  to  be  ascribed  to  the  more  powerful  action  of  the 
principle  which  is  put  in  operation.  Passion  calls 
into  play  those  nerves  only  the  origin  of  which  lies 
within  the  sphere  of  its  influence. 

xxv.  There  are  numerous  other  phenomena  easy 
of  elucidation  on  the  laws  here  laid  down,  which  have 
hitherto  been  regarded  as  inexplicable.  It  is  re- 
marked by  Muller,  that  “ the  regular  succession  of  the  in- 
voluntary respiratory  movements  is  very  remarkable  aud 
difficult  of  explanation.  The  cause  of  the  rhythm  has 
its  seat,  as  we  have  seen,  in  the  medulla  oblongata.”  * 
This  succession  has  been  shown  to  be  a necessary  con- 
dition of  all  nervous  action.  The  nervous  principle 

* Opus  cit.  p.  354. 
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is  expended  in  inspiration,  and  is  restored  during  the 
succeeding  expiration  again  to  perform  its  part.  He 
states,  and  justly,  that  it  has  its  seat  in  the  me- 
dulla oblongata.  All  nerves  of  motion  are  in  relation 
with  it : — it  is  the  source  of  their  power.  That  these 
movements  and  the  diversified  operations  of  organic 
life  should  be  carried  on,  as  efficiently  in  sleep  as 
during  the  waking  hours,  is  not  at  all  extraordinary. 
In  the  natural  states  of  the  animal  system,  the  ex- 
penditure of  the  principle,  in  any  direction,  will  always 
be  followed  by  the  necessary  supply  to  continue  the 
vital  functions. 

xxvi.  The  cause  of  the  first  inspiration  is  a subject 
which  has  exercised  the  ingenuity  of  physiologists, 
and  has  been  fruitful  in  the  suggestion  of  various 
speculations.  It  does  not,  however,  present  any  great 
difficulty.  At  the  time  of  birth,  the  animal  frame  is 
prepared  to  take  upon  itself  the  duties  which  a new 
existence  imposes.  The  nervous  system  wants  only 
the  influence  of  external  agents  to  awaken  its  pro- 
perties, and  the  numerous  links  of  the  mysterious 
chain  by  which  the  powers  of  life  are  united  into 
harmonious  operation.  The  body  of  the  child  is  an 
extensive  surface,  acutely  susceptible  of  impressions 
from  the  nerves  with  which  it  is  endowed ; and  as 
soon  as  it  comes  into  the  world,  the  air  immediately 
arouses  these  nerves,  whether  of  special  sense  or  of 
sensibility,  and  the  impressions  which  they  receive 
are  transmitted  with  the  rapidity  of  thought  to  the 
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brain,  which  in  its  turn  reacts,  and  calls  into  activity 
a variety  of  muscular  and  other  phenomena. 

At  the  moment  of  birth  commences  the  vigorous 
and  uninterrupted  play  between  the  nerves  and  the 
nervous  centres  with  which  they  are  connected.  This, 
to  some  extent,  takes  place  in  the  uterus,  as  is 
evident  from  the  frequent  movements  of  the  foetus ; 
and  the  object  of  these  is  probably  to  facilitate  the 
establishment  of  relations,  which  are  shortly  to  be 
developed  in  their  varied  and  comprehensive  character. 

xxvii.  It  has  just  been  remarked,  that  the  nerves 
are  susceptible  of  influence  in  two  directions  only ; 
at  their  origin,  and  at  their  peripheral  extremities. 
Numerous  interesting  facts  may  be  adduced  in  illus- 
tration of  the  influence  exerted  on  the  nerves  in 
the  latter  direction.  Irritation  of  the  nose  excites 
sneezing ; of  the  pharynx,  or  stomach  vomiting ; of 
the  bladder  or  uterus,  the  expulsion  of  the  urine  or 
foetus.  These  phenomena  have  repeatedly  been 
studied  by  physiologists,  but  not  in  reference  to  the 
causes  which  modify  the  distribution  of  the  nervous 
principle. 

The  extraordinary  changes  which  the  uterus  under- 
goes in  the  process  of  labour  are  peculiarly  calculated 
to  arrest  attention,  and  will  be  found  to  afford  striking 
evidence  in  confirmation  of  the  views  which  are 
brought  under  consideration.  The  foetus  is  the  irri- 
tating cause  which  excites  the  successive  uterine  con- 
tractions, each  of  which  determines  to  the  organ 
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an  increased  amount  of  the  nervous  fluid,  which  is 
employed  in  facilitating  and  strengthening  the  next 
contraction,  and  this  in  its  turn  acts  in  the  same 
manner,  and  thus  throughout  an  extensive  series,  until 
at  last  the  uterus  is  relieved  of  its  contents. 

These  temporary  changes,  in  the  condition  of  so 
important  an  organ,  are  not  explained  on  the  prevailing 
doctrine  of  a reflex  action,  which  takes  no  cognizance 
of  the  modifications  in  the  distribution  of  the  nervous 
principle.  It  is  the  gradual  accumulation  of  this  from 
every  part  of  the  nervous  system,  and  to  a degree 
exceeding  what  occurs  in  any  other  region  of  the  mus- 
cular apparatus,  that  is  alone  capable  of  elucidating 
the  phenomena.  The  muscular  energies,  which  are 
exerted  in  any  case,  are  proportionate  to  the  concen- 
tration of  it ; and  this,  as  well  as  other  instances  of 
sympathetic  action,  shows  that  it  flows  to  all  organs 
according  to  their  activity,  and  equally  so  to  all  foci 
of  irritation. 

xxviii.  It  is  scarcely  necessary  to  observe,  that 
sympathetic  affections  will  vary  according  to  the 
severity  of  the  exciting  causes,  and  the  susceptibility 
of  the  nervous  system  to  impressions. 

xxix.  The  important  office  which  the  nervous 
principle  performs  in  the  lungs,  will,  perhaps,  throw 
some  light  on  the  mode  in  which  external  agents 
disturb  their  free  and  healthy  exercise,  and  give  rise 
to  a long  train  of  evils.  It  cannot  be  doubted,  that  all 
vital  actions  are  under  the  immediate  controul  of  the 
nervous  system.  The  principle  with  which  it  is 
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animated,  awakens  and  keeps  in  vigorous  operation 
the  mental  faculties — excites  sensibility  and  motion, 
— explains  the  endless  modifications  of  which  they 
are  susceptible — and  maintains  all  the  other  processes 
of  the  animal  economy,  such  as  secretion,  absorption, 
circulation,  and  the  generation  of  animal  heat.  In  fact, 
whatever  is  the  nature  of  vital  action  throughout  the 
exhaustless  series  of  animated  beings,  it  depends  on 
the  presence  of  this  power. 

xxx.  The  alterations  which  the  blood  undergoes 
in  the  lungs  are  facilitated  by  peculiar  structural 
adaptations.  An  immense  surface  is  seemed  by 
myriads  of  cells  for  the  exposure  of  it,  and  for  the 
reception  of  air,  and  thus,  for  the  reciprocal  inter- 
change between  the  properties  of  both.  It  can  scarcely 
be  imagined,  that  the  vesicles  in  which  these  impor- 
tant though  delicate  processes  are  carried  on,  have  no 
inherent  vital  power  by  which  their  functions  are 
regulated,  or  that  it  can  be  derived  from  any  other 
source  than  the  nervous  system. 

According  to  this  view,  it  is  not  difficult  to  account 
for  the  serious  derangements  of  the  respiratory  organs, 
from  a variety  of  causes,  the  operation  of  which  has 
hitherto  been  little  understood.  A change  in  the  quarter 
of  the  wind,  or  any  modification  in  the  constituents  of 
the  atmosphere,  will  at  once  occasion  tightness  of  the 
chest,  difficulty  of  breathing,  or,  perhaps,  a serious 
attack  of  spasmodic  asthma,  in  which  the  pulse — the 
aspect  of  the  countenance — the  labouring  action  of 
the  lungs — and  the  diminished  generation  of  animal 
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heat,  unequivocally  indicate  the  inability  of  these 
organs  to  aerate  the  blood.  The  cause  of  the  first 
symptoms  may  probably  be  traced  to  a change  in  the 
electric  state  of  the  atmosphere.  But  whatever  hypo- 
thesis be  entertained  on  this  point,  it  is  evident 
that  a something  has  suddenly  depressed  the  vital 
energies  of  the  lungs,  in  consequence  of  which  they  arc 
incapacitated  for  the  regular  performance  of  their 
duties.  The  seat  of  this  depression  is  in  the  nerves, 
which  impart  activity  to  the  pulmonary  cells.  The 
moment  that  these  lose  the  power  of  dilatation  and 
contraction,  the  ordinary  and  necessary  relations  be- 
tween the  blood  and  the  air  are  disturbed  • and  hence 
the  distressing  results  which  follow. 

xxxi.  It  is  well  known,  that  different  miasms 
are  capable  of  producing  formidable  diseases.  The 
vitiated  atmosphere  which  immediately  surrounds  a 
person  ill  of  typhus  fever,  will  frequently,  in  a brief 
space  of  time,  give  rise  to  this  in  another.  The 
air  which  is  inspired  is  unfit  for  the  purposes  of 
respiration.  It  depresses  directly  the  nervous  ener- 
gies of  the  lungs,  and  the  particles  which  consti- 
tute its  morbid  condition  are  absorbed  by  the  blood, 
and  wherever  this  flows,  they  will  exercise  then* 
injurious  influence  on  the  nervous  system.  It  is 
on  this  account,  that,  when  the  first  symptoms 
manifest  themselves,  it  is  difficult  to  arrest  the  pro- 
gress of  the  malady.  We  have  not,  strictly  speaking, 
to  treat  the  thoracic,  the  abdominal,  or  the  head 
symptoms,  which  may  fall  under  observation,  but  the 
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whole  body  which  is  involved  in  the  disease.  The  more 
prominent  indications  by  which  practice  is  regulated, 
arise  from  the  peculiar  susceptibility  of  certain  organs 
to  disorder,  either  from  their  natural  constitution  or 
pre-existing  conditions  of  derangement.  What  steps 
are  best  to  be  pursued,  under  these  circumstances,  to 
remove  the  poison  which  infects  the  vital  powers 
generally,  do  not  come  within  the  scope  of  this 
inquiry. 

xxxn.  A fit  of  spasmodic  asthma  occurs  in  some 
persons  from  inhaling  the  finest  imaginable  particles 
of  ipecacuanha.  The  attenuated  degree  in  which 
they  are  capable  of  acting  is  remarkable.  The  fact, 
however,  shows  how  delicately  balanced  must  be  the 
functions  of  the  lungs  in  such  a case,  and  how 
acutely  sensitive  their  nerves  to  external  impressions. 
When  the  disease  is  induced  the  removal  of  it  is 
necessarily  somewhat  tedious.  The  disturbed  distri- 
bution of  the  blood,  and  its  deteriorated  qualities, 
must,  to  some  extent,  be  corrected  before  the  nervous 
principle  can  re-establish  the  natural  functions  of  the 
air  cells. 

xxxiii.  It  is  not  at  all  an  unusual  circumstance 
for  asthma  to  become  constitutional  from  the  undue 
gratification  of  the  sensual  passions,  either  in  a legi- 
timate or  vicious  manner,  but  especially  from  the 
latter  cause.  This  occurs  in  persons  of  a weak  or 
nervous  temperament ; and  it  proves  how  necessary  it 
is  not  to  disturb,  by  any  inordinate  demands,  the 
distribution  of  the  nervous  fluid.  The  neglect  of 
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the  law,  which  shows  that  it  will  flow  in  an  ac- 
celerated current  to  any  class  of  organs  according 
to  their  activity,  to  the  corresponding  loss  of  the  rest 
of  the  animal  system,  is  fraught  with  grave  and  com- 
prehensive considerations.  The  disregard  of  it  occa- 
sions a long  train  of  evils, — asthma,  epilepsy,  idiotcy, 
insanity,  consumption,  marasm,  spinal,  and  other 
diseases. 

xxxiv.  An  attack  of  spasmodic  asthma  is  often 
excited  by  articles  of  diet.  The  mode  in  which  it 
occurs  has  never  been  satisfactorily  elucidated.  It 
admits,  however,  of  a simple  and  philosophical  expla- 
nation. The  efforts,  which  the  stomach  makes  to  act 
upon  the  ingesta,  are  proportionate  to  the  duties 
which  these  impose.  If  easily  converted  into  chyme, 
the  nervous  fluid  required  is  too  limited  to  affect 
other  organs  by  its  temporary  concentration.  If 
exceedingly  difficult,  the  stomach  is  aroused  to  inor- 
dinate exertion,  so  that  the  current  which  is  drawn 
to  it  is  according  to  the  existing  necessities.  The 
fluid,  as  already  remarked,  cannot  be  accumu- 
lated in  one  class  of  organs  without  deranging,  in 
some  degree,  the  functions  of  others.  In  this  case, 
that  which  is  required  for  the  free  and  healthy  actions 
of  the  lungs,  is  directed  towards  the  stomach  where 
its  presence  is  imperative.  The  focus  of  irritation  set 
up,  is  incompatible  with  the  delicately  poised  relations 
between  the  nervous  system  and  the  aerating  vesicles 
of  the  lungs. 

xxxv.  The  same  disease  is,  also,  induced  by  de- 
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pressing  passions ; and  when  constitutional  an  attack 
is  the  frequent  consequence  of  them.  Here  again 
we  trace  the  influence  of  the  nervous  system.  The 
invariable  tendency  of  such  emotions  is  to  enfeeble 
and  derange  every  vital  operation.  They  prompt 
neither  to  muscular  activity  nor  social  enjoyment; 
hence  every  function  whether  of  thought,  secretion, 
absorption,  circulation,  or  the  disengagement  of  ani- 
mal heat,  is  disordered. 

The  study  of  the  phenomena  which  arise  from  the 
deteriorated  qualities  of  the  blood,  and  the  disturbed 
distribution  as  well  as  diminished  production  of  the 
nervous  fluid,  (the  inevitable  effects  of  mental  depres- 
sion,) would  furnish  one  of  the  most  interesting  and 
practical  inquiries  in  the  wide  range  of  physiological 
pursuits.  Every  step  in  the  prosecution  of  it  would 
not  only  illustrate  the  pervading  influence  of  the 
nervous  system,  but  would  display  the  nature  of  the 
relations  by  which  the  diversified  instruments  of  life 
are  linked  into  harmonious  co-operation;  and  in 
contemplating  the  modes  in  which  they  are  liable 
to  deviations  from  health,  a vast  field,  rich  in  re- 
sources to  repay  investigation,  would  open  on  the 
mind  in  reference  to  the  origin,  nature,  and  treat- 
ment of  diseases  generally. 

In  the  foregoing  remarks,  we  have  endeavoured  to 
bring  under  consideration  the  laws  according  to  which 
the  respiratory  organs  act,  and  a few  of  the  causes  by 
which  they  are  modified.  In  our  subsequent  labours, 
additional  evidence  will  be  presented  in  confirmation 
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of  the  views  which  have  been  developed.  Before  di- 
recting the  attention  to  particular  diseases,  it  is  neces- 
sary that  we  should  have  just,  clear,  and  comprehen- 
sive ideas  on  various  other  functions  of  the  animal 
economy.  Such  knowledge  is  the  only  sound  basis  on 
which  the  medical  art  can  be  founded. 


SECTION  III. — THE  RELATIONS  OF  THE  NERVOUS  SYSTEM  TO 
THE  MOVING  POWERS  OF  THE  BLOOD. 

xxxvi.  A knowledge  of  the  circulatory  apparatus 
and  its  frequent  derangements,  is  necessarily  con- 
nected with  every  inquiry  concerning  the  origin 
and  nature  of  diseases.  Whatever  be  their  seat 
and  character,  they  are  invariably  accompanied  with 
changes  in  the  qualities  and  distribution  of  the 
blood  proportionate  to  their  severity.  One  great 
cause,  of  the  limited  progress  of  medical  science,  is  to 
be  ascribed  to  the  almost  utter  neglect  of  the  study  of 
this  important  subject. 

The  powers  which  co-operate  in  the  circulation, 
have  been  investigated  with  zeal  and  talent  by  the 
physiologist,  and  much  valuable  information  has  been 
the  result  of  his  labours.  The  pathologist  has,  also, 
directed  his  attention  to  some  of  the  striking  altera- 
tions in  the  properties  of  the  blood,  as  a cause  or 
sequence  of  certain  maladies  ; but  in  vain  shall  we 
consult  medical  writings  for  sound  and  enlarged  views 
on  disease  and  its  treatment,  based  on  a knowledge 
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of  the  natural  and  morbid  conditions  of  the  circula- 
tory system. 

The  phenomena  of  the  pulse  are  alone  no  guide. 
For  this  to  furnish  just  indications,  the  mind  must  be 
familiar  with  a variety  of  circumstances  by  which  it  is 
influenced.  It  is  painful  to  reflect  on  the  vast  evils 
which  have  flowed  from  the  misinterpretation  of  its 
language — a language  which  every  one  presumes  to 
understand,  and  yet  how  few  does  it  enlighten  on 
the  nature  of  the  causes  which  modify  the  qualities 
and  distribution  of  the  blood  ; or  on  the  consequent 
disturbance  in  the  relations  and  conditions  of  all 
organs,  arising  from,  or  co-existing  with,  important 
changes  in  the  nervous  system.  Without  a thorough 
acquaintance  with  these,  it  would  be  wiser  to  discard 
altogether  the  consideration  of  its  diversified  expres- 
sions. 

xxxvii.  The  powers  by  which  the  circulation  is 
chiefly  maintained  are  the  heart,  the  arteries,  and  the 
capillaries.  Each  has  a peculiar  structure  and  specific 
duties.  The  heart  is  in  connexion  with  the  venous 
system  at  its  termination,  with  the  arterial  at  its 
commencement,  and  with  the  lungs.  From  the  first 
it  receives  the  blood  which  is  no  longer  fit  for  the 
purposes  of  life  and  conveys  it  to  the  last-named 
organs,  whence  it  is  returned,  after  the  necessary 
changes  in  its  properties,  to  be  again  transmitted 
throughout  the  arterial  and  capillary  systems.  The 
obvious  adaptation  of  means  to  an  end,  displayed  by 
the  respiratory  and  circulatory  apparatus,  gives  to  the 

f 2 


G8 


PRACTICAL  VIEWS  ON 


study  of  it  an  interest  which  few  subjects  are  capable 
of  inspiring. 

xxxviii.  The  heart  consists  of  four  cavities — two 
auricles  and  two  ventricles.  The  right  auricle  and 
ventricle  receive  and  convey  to  the  lungs  the  venous 
blood  : the  left  auricle  and  ventricle  receive  it  from 
these  organs,  in  its  oxygenated  condition,  and  send  it 
into  the  arteries,  whence  it  flows  to  every  part  of  the 
animal  system.  Every  dilatation  of  these  cavities  is 
followed  by  contraction,  so  that  they  have  a distinct 
period  of  action  as  well  as  of  repose.  The  dilatation 
is  the  return  of  the  organs  to  what  may  be  desig- 
nated their  passive  state; — the  contraction,  the  ex- 
ercise of  their  aroused  energies  to  expel  their  con- 
tents. 

xxxix.  The  heart  is  largely  supplied  with  nervous 
power  from  nerves  which  place  it  in  connexion  with 
the  brain  and  spinal  cord.  As  previously  stated, 
the  great  sympathetic  or  ganglionic  system  of  nerves, 
is  to  be  regarded  as  a medium  for  the  distribution 
of  the  nervous  principle  derived  from  these  organs. 
Its  position  strikingly  fits  it  for  this  office.  Physi- 
ologists contend  that  it  has  peculiar  properties,  and 
presides  over  the  functions  of  organic  life.  The  im- 
portant viscera,  with  which  it  is  associated,  furnish 
no  evidence  of  distinctive  properties,  except  in  the 
light  in  which  all  nerves  may  be  viewed.  The 
optic,  the  auditory  and  the  gustatory  nerves,  are  for 
sight,  hearing  and  taste,  but  they  are  only  the  channels 
for  the  conveyance  of  impressions  to  internal  organs, 
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and  that,  which  gives  them  the  power  of  exercising 
the  office,  is  the  one  pervading  nervous  principle. 

The  position,  relations,  and  connexions  of  nerves 
are  modified  according  to  the  schemes  of  organization. 
The  nervous  fluid,  which  the  ganglionic  nerves  impart 
to  the  viscera,  does  not  differ  in  its  nature  from  that 
which  is  the  source  of  all  vital  action.  The  attempt 
to  establish  distinctions,  as  if  each  nerve  was  endowed 
with  a specific  agent,  in  place  of  contemplating  the 
nervous  system  as  one  grand  whole,  with  its  centres 
for  the  production  of  the  nervous  energy  and  its  in- 
calculable media  for  the  distribution  of  it,  according 
to  the  necessities  of  the  instruments  of  life,  has  given 
rise  to  extraordinary  speculations ; nor  has  the  know- 
ledge possessed  of  nervous  phenomena  led  to  extensive 
practical  results.  How  could  any  improvements  pos- 
sibly be  suggested,  when  the  highest  authorities  were 
at  variance  on  the  uses  and  properties  of  the  nerves  ? 
But  independently  of  the  wide  discrepancies  of 
opinion,  the  views,  which  were  entertained,  were  not 
adapted  to  throw  a flood  of  light  on  vital  operations. 
To  appreciate  these  and  the  causes  of  their  frequent 
derangement,  they  must  be  studied,  whatever  be  their 
nature,  in  relation  to  one  universal  nervous  agent. 
The  changes  of  which  this  is  susceptible  in  its  dis- 
tribution, will  enable  the  mind  to  trace  the  origin, 
and  determine  the  nature  of  numerous  diseases,  as 
also  to  lay  down  rules  of  treatment,  worthy  at  least,  of 
respectful  consideration. 

xl.  The  successive  contractions  of  the  heart 
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are  an  illustration  of  the  law  of  intermittent  action, 
which  is  shown  to  be  essential  to  the  continuous 
supply  of  nervous  fluid.  From  the  early  cultiva- 
tion of  physiology  they  have  excited  no  ordinary  in- 
terest and  have  been  variously  accounted  for.  To 
the  generally  received  doctrine  of  Haller  only  shall 
we  advert.  Fie  ascribes  the  contractions  to  the 
stimulus  of  the  blood.  “ He  reduced,”  observes 
Bostock,  “ the  regularity  of  the  motion  of  the  heart 
to  the  simple  effect  of  stimuli,  acting  successively 
upon  a series  of  contractile  organs,  the  mechanism  of 
which  is  so  arranged  that  each  part,  when  relaxed, 
receives  the  stimulus  from  the  contiguous  parts,  is 
then  roused  to  contraction,  and  by  this  act  transmits 
the  stimulating  body  to  the  next  cavity,  which  is  then 
in  a state  of  relaxation,  and  prepared  for  its  reception.”* 
Plausible  as  this  doctrine  may  appear  it  is  alto- 
gether a gratuitous  assumption.  The  blood  enters, 
and  is  expelled  from  the  cavities  in  the  manner  stated, 
but  the  regular  series  of  contractions  does  not  arise 
from  any  stimulus  which  it  imparts.  Were  such  the 
case,  they  would  immediately  cease  on  the  with- 
drawal of  it.  They  will,  however,  continue  in 
some  of  the  lower  animals,  for  a considerable  period 
after  the  heart  is  removed  from  its  position.  The 
cause  is  to  be  found  not  in  the  blood,  but  in  the  stimulus 
of  the  nervous  fluid.  By  every  contraction  this  is  ex- 
pended, and  during  the  period  occupied  by  every 
subsequent  dilatation,  it  is  again  supplied. 

* Opus,  cit.  p.  238. 
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On  this  view  it  is  not  difficult  to  account  for  the 
persistence  of  the  contractions  of  the  heart  when  out 
of  the  body.  It  retains  in  common  with  every  mus- 
cular organ,  for  some  time  after  death,  a large  amount 
of  the  vivifying  power,  as  is  satisfactorily  established 
by  galvanic  and  other  experiments.  Various  virulent 
poisons  immediately  destroy  life  by  arresting  the  action 
of  the  heart ; and,  when  applied  directly  to  it  in  ex- 
periments on  the  lower  animals,  it  instantaneously 
ceases  to  contract.  The  contemplation  of  these  facts 
can  scarcely  lead  to  any  other  conclusion  than  the  ex- 
istence of  a nervous  principle,  the  cause  of  all  vital 
phenomena  whether  in  then’  natural  or  disturbed  re- 
lations. 

xli.  Blimienbach  regards  the  explanation  of  Haller 
as  established  by  the  fact,  that  he  was  able  to 
lengthen,  “ at  pleasure,  the  motion  of  either  side  of  the 
heart,  by  affording  it  the  stimulus  of  the  blood  for  a 
longer  period  than  the  other.”  * This  experiment  is 
by  no  means  conclusive.  It  is  well  known  that  when 
the  heart  is  out  of  the  body  and  has  ceased  to  beat, 
its  contractions  may  be  renewed  by  throwing  it  into 
warm  water.  It  would  not  be  inferred  from  this  cir- 
cumstance, that  the  water,  per  se,  was  the  cause  of  the 
phenomenon.  Its  influence  consists  in  awakening  the 
circulation  and  in  stimulating  the  nerves  of  the 
organ. 

The  vitality  of  the  heart,  as  of  every  other  muscle,  ne- 

* The  Elements  of  Physiology,  by  J.  F.  Blumenbach,  trans- 
lated by  John  Elliotson,  M.D.,  fourth  edition,  p.  92. 
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cessarily  depends  on  the  presence  or  motion  of  the  blood 
in  its  tissue,  and  whatever  promotes  either,  secures  to 
the  nerves  the  conditions  essential  to  their  vigorous 
action,  without  which  they  cannot  possibly  perform 
their  functions.  The  nerves  and  the  blood-vessels  are 
inseparably  associated  in  all  vital  processes  ; but  from 
this  intimate  co-operation  we  must  not  confound  the 
peculiar  duties  of  each.  A strict  analysis  of  the 
powers  of  life  will  show,  that  though  the  nerves  cannot 
act  without  the  blood,  nor  the  latter  produce  any  of 
its  effects  without  the  former,  it  is,  nevertheless,  un- 
questionable, that  the  direct  cause  of  all  muscular  con- 
tractions and  of  all  vital  phenomena,  whether  mental 
or  corporeal,  is  the  one  pervading  nervous  fluid. 

xlii.  Adelon,  in  his  admirable  work,  reviews  the 
different  opinions  concerning  the  successive  contrac- 
tions of  the  heart,  in  reference  to  which  he  observes  : 
cette  alternative  est  un  fait  certain , mais  inexplicable 
dans  V etat  actuel  de  la  science* 

The  illustrious  Muller,  in  attempting  to  explain  the 
same  phenomena,  has  recourse  to  an  ingenious  hypo- 
thesis. He  supposes  that  some  impediment  exists  to 
the  motion  of  the  nervous  principle  in  the  sympathetic, 
which  is  not  present  in  other  nerves,  hence  the  sym- 
pathetic may  be  regarded  as  imperfect  conductors. 
“ This  being  granted,  the  cause  of  the  periodic  action 
or  periodically  increased  action  of  the  nervous  prin- 
ciple on  the  muscular  fibre,  is  obvious.  The  gan- 

* Physiologie  de  l’homme,  par  N.  P.  Adelon,  D.M.P.,  Tome 
III.,  p.  307. 
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glionic  parts  of  the  sympathetic  nerve  will,  as  im- 
perfect conductors,  tend  to  arrest  the  current  of  the 
nervous  fluid.  The  general  current,  on  the  other 
hand,  following  the  peripheral  distribution  of  the 
nerve,  strives  to  reach  the  ofganic  muscles.  As  soon 
as  the  insulating  particles  of  the  sympathetic  have,  in 
this  way,  received  the  maximum  of  the  nervous  prin- 
ciple, of  which  they  can  resist  the  progress,  they  sud- 
denly communicate  it  to  the  organic  muscles,  and  the 
current  of  nervous  influence  then  begins  again  to 
be  arrested  for  a time.”* 

xliii.  It  has  been  proved,  in  a previous  work,  that 
all  muscular  actions,  whether  voluntary  or  other- 
wise, are  necessarily  intermittent,  f The  sympa- 
thetic are  as  perfect  conductors  of  the  nervous  fluid 
as  any  other  nerves.  In  every  case  of  muscular 
motion,  a certain  amount  of  it  is  expended,  and,  in 
the  pause  which  succeeds,  it  accumulates  to  perform 
again  its  part.  This  does  not  arise  from  the  nerves 
being  imperfect  conductors,  but  from  the  simple  fact, 
that  every  muscular  contraction  is  a waste  of  power, 
consequently,  its  successive  repetitions  require  the 
constant  renewal  of  the  animating  principle. 

xliv.  That  the  functions  of  the  heart  depend  on  the 
nervous  energy  which  it  receives,  is  established  by  nu- 
merous considerations.  Moral  causes  exert  a remark- 
able influence  on  its  contractions.  At  one  time  they  are 
greatly  invigorated — at  another  they  are  depressed  or 

* Opus,  cit.  p.  915. 

f Philosophy  of  animated  Nature,  &tc. 
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instantaneously  arrested  by  them.  It  is  admitted  that 
these  effects  are  produced  through  the  nerves  which 
connect  it  with  the  nervous  system.  Would  it  then 
be  philosophical  to  argue  that  the  principle  which 
flows  through  these  nerves,  by  which  the  contractions 
are  modified,  is  altogether  different  in  its  nature  from 
the  agent  which  regularly  excites  them  ? Or,  when 
it  is  considered,  that  these  nerves  are  allowed,  by  the 
highest  physiological  authorities,  to  derive  some  power 
from  the  brain  and  spinal  cord  ; and  further,  that  the 
integrity  of  these  organs,  in  the  higher  classes  of  ani- 
mals, is  essential  to  the  action  of  the  heart,  shall  we 
hesitate  to  acknowledge  the  correctness  of  the  view 
which  exhibits  the  sympathetic  nerves  in  their  compre- 
hensive relations  to  the  nervous  centres,  the  animating 
fluid  of  which  they  are  the  media  of  distribution  to 
all  the  internal  organs  according  to  their  ever  variable 
necessities  ? 

xlv.  The  nervous  relations  between  the  brain  and 
the  heart,  are  occasionally  manifested  in  a peculiarly 
striking  manner.  The  phenomena  which  present 
themselves  are  evidence  of  the  intimate  nervous  asso- 
ciations between  the  two  organs.  When  the  consti- 
tution is  exhausted  by  mental  or  bodily  exertion,  or 
by  other  causes  inducing  a high  degree  of  irritability, 
the  most  trivial  circiunstance  will  give  rise  to  violent 
palpitations  and  disturb  the  normal  action  of  the 
nervous  system.  Are  not  these  effects  illustrations  of 
the  dependence  of  the  heart  on  a nervous  principle, 
the  great  source  of  which  is  the  brain?  Were  not 
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this  the  seat  of  such  power  and  the  centre  from 
which  it  radiates  in  all  directions,  it  would  be  impos- 
sible to  offer  a rational  explanation  of  the  variety  of 
phenomena  which  fall  under  observation. 

The  same  kind  of  argument  which  proves  the  heart 
to  be  the  general  distributor  of  the  blood,  may  be  ap- 
plied to  the  brain  in  its  relations  to  the  nervous 
system.  Every  change  in  the  action  of  the  heart 
modifies  to  a proportionate  extent  the  functions  of  the 
circulatory  apparatus ; and  though  not  so  obviously, 
yet  not  less  indisputably,  every  altered  condition  of  the 
cerebrum  exerts  a corresponding  influence  on  the 
whole  of  the  nervous  system.  Cause  and  effect,  in 
both  instances,  rest  on  evidence  which  it  is  difficult  to 
resist. 

xl vi.  The  next  step  in  this  inquiry  is  the  study  of 
the  nerves  in  relation  to  the  arteries.  That  these  are 
possessed  of  properties,  in  virtue  of  which  they  adapt 
themselves  to  the  constantly  varying  volume  of  the 
blood  ; or  that  they  to  some  extent  aid  in  the  circula- 
tion, will  not  be  questioned.  It  is  no  part  of  our 
business  to  determine  the  peculiar  nature  of  these 
properties.  They  cannot,  however,  be  exercised  inde- 
pendently of  nervous  agency. 

xlvii.  The  sympathetic,  which  is  in  direct  connexion 
with  certain  cerebral  and  the  whole  of  the  spinal 
nerves,  is  the  source  whence  is  derived  immediately 
the  nervous  energy  distributed  to  the  arteries,  which 
are,  indeed,  sheathed  with  its  numerous  filaments. 
It  is  scarcely  just  to  imagine,  that  the  immense 
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nervous  power  which  they  receive,  is  simply  for  the 
purpose  of  enabling  them  to  perform  their  part  in 
the  process  of  circulation.  This  may  be  one  of 
their  important  offices,  but  we  presume  they  have 
another  of  far  greater  interest,  which  has  scarcely 
suggested  itself  to  the  physiologist.  The  arteries 
are  not  only  the  carriers  of  blood  to  the  different 
organs  of  the  body,  but  are,  also,  the  media  for  the 
transmission  of  the  nervous  fluid  to  the  same ; and 
whether  the  function  be  absorption,  secretion,  circula- 
tion, or  the  evolution  of  animal  heat,  the  exercise  of  it 
depends  on  the  presence  of  the  vivifying  principle.  Its 
association  with  the  blood,  wherever  it  flows,  secures 
those  conditions  which  are  essential  to  vital  action. 

Did  an  elaborate  investigation  of  the  subject  fall 
within  the  scope  of  this  inquiry,  it  would  not  be 
difficult  to  adduce  further  evidence  in  confirmation 
of  the  justness  of  this  opinion.  The  influence  of  the 
mind,  on  the  quality  and  quantity  of  all  the  secre- 
tions, scarcely  requires  any  illustration.  They  are  in- 
creased to  a remarkable  degree  by  exhilarating  feelings 
and  are  proportionably  enriched  with  more  vital  pro- 
perties. Depressing  passions  disturb  the  flow  and 
nature  of  the  secretions  with  the  rapidity  of  thought. 
If  these  were  not  the  immediate  result  of  nervous 
action,  their  frequent  and  striking  modifications  would 
not  be  observed  as  an  invariable  sequence  of  mental 
agency. 

xlviii.  The  important  nervous  function  which  is 
ascribed  to  the  arteries,  receives  additional  corrobora- 
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tion  from  the  consideration  of  an  interesting  fact. 
Gangrena  senilis  has  been  traced  to  the  ossification  of 
the  arteries,  in  a number  of  instances  sufficiently  great 
to  be  regarded  as  a frequent  cause.  This  condition 
of  the  vessels  will  not  materially  interfere  with  the 
transmission  of  the  blood ; and  were  this  alone  essen- 
tial to  vital  action,  the  manifestation  of  the  disease 
would  be  of  much  more  rare  occurrence.  The  nature 
of  it,  is  a gradual  disorganization  of  the  parts  affected, 
from  the  diminution  or  withdrawal  of  the  vivifying 
principle.  This  change  in  the  constitution  of  the 
arteries,  will  clearly  intercept  the  course  of  the  nervous 
fluid,  and  thus  afford  a rational  explanation  of  the 
structural  changes. 

It  will,  perhaps,  be  urged,  and  justly,  that  the 
disease  occurs,  when  no  such  condition  of  the  vessels 
exists.  The  flow  of  the  nervous  fluid  may  be 
arrested  by  other  causes.  The  obstruction  to  the  cir- 
culation of  the  blood  in  an  important  artery,  or  an 
alteration  in  any  of  the  minor  nervous  centres,  whence 
the  particular  arteries  receive  their  stimulus,  will 
be  equally  efficient  and  will  not  less  satisfactorily  ac- 
count for  the  result.  The  arteries  are  occasionally  found 
plugged  with  coagulated  blood.  A case  of  this  kind 
once  fell  under  our  own  observation.  The  motion  of 
the  blood  is,  to  some  extent,  essential  to  the  trans- 
mission of  the  nervous  energy.  They  reciprocally  act  on 
each  other.  When  the  circulation  ceases  in  a vessel,  it 
no  longer  exercises  those  functions  which  are  necessary 
to  call  this  energy  into  play.  There  is  the  same 
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general  relation  between  the  arteries  and  this  power, 
as  prevails  between  it  and  the  heart. 

xlix.  The  modification  in  the  constitution  of  the 
nerves,  ganglia,  or  great  nervous  centres,  by  which 
they  are  incapacitated  for  the  performance  of  their 
duties,  can  rarely  be  subjected  to  analysis,  except  in 
particular  instances.  The  optic,  the  auditory,  the 
gustatory,  or  any  other  nerve,  may  be  unequal  to  its 
functions,  and  yet  the  physiologist  may  be  unable  to 
discover  the  slightest  deviation  from  normal  structure. 

A bar  of  metal  becomes  magnetic  by  heat,  percus- 
sion, or  induction,  and  yet  it  is  impossible  to  ascer- 
tain the  molecular  change  which  it  has  undergone; 
so  it  is  equally  beyond  our  power  to  detect  those 
conditions  of  the  nervous  system  which  are  favourable, 
or  otherwise,  to  the  distribution  of  the  principle  by 
which  it  is  animated.  In  either  case,  though  ignorant 
of  the  nature  of  the  agent  which  modifies  the  pro- 
perties of  organic  and  inorganic  matter,  it,  neverthe- 
less, falls  legitimately  within  the  scope  of  science  to 
trace  the  laws  according  to  which  it  acts. 

l.  The  arterial  system  is  subject  to  increased 
local  activity,  which  has  been  considered  by  dis- 
tinguished inquirers,  as  evidence  of  the  peculiar 
vital  properties  with  which  it  is  endowed.  It  is 
frequently  observed  in  affections  of  the  brain.  The 
carotids  are  fuller,  and  beat  with  much  greater 
force  than  arteries  of  corresponding  calibre  in  other 
situations.  These  facts  are  unquestionable.  They  do 
not,  however,  establish  the  special  influence  of  the 
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vessels  themselves.  In  this  instance,  and  in  all  others 
in  which  the  phenomena  exist,  they  are  to  be  referred 
to  the  obstructions  which  the  capillaries  offer  to  the 
onward  and  natural  movement  of  the  blood.  As  this 
does  not  escape  from  the  arteries,  as  under  ordinary 
circumstances,  it  becomes  an  increased  column  to 
receive  the  impulses  of  the  heart,  and  hence  the  dis- 
tention and  the  greater  energy  with  which  they  seem 
to  act.  It  must  be  evident,  that  if  the  column  be 
augmented,  the  same  impetus,  a-tergo , will  produce 
effects  very  different  from  what  the  arterial  system 
generally  exhibits.  The  pulse,  how  great  soever  may  be 
the  changes  in  particular  portions  of  this  system,  is  in- 
variably uniform  in  frequency,  which  would  scarcely 
be  anticipated,  if  the  vessels  had  the  extraordinary 
powers  which  are  ascribed  to  them.  This  subject  has 
been  treated  at  length  in  a previous  work.* 

li.  The  study  of  the  relations  of  the  nervous 
system  to  the  arteries,  necessarily  leads  to  the  con- 
sideration of  the  same  to  the  capillaries ; a class  of 
vessels  which  largely  constitute  the  structure  of  all 
organs  and  which  are  directly  instrumental  to  all 
vital  operations. f They  may  be  regarded  as  a vast 


* The  Philosohy  of  the  Moving  Powers  of  the  Blood.  Lon- 
don : John  Churchill,  Princes  Street,  Soho,  1844. 

f D’apres  ce  premier  apercu,  il  est  evident  que  l’etendue 
du  systeme  capillaire  general  est  immense,  qu’elle  embrasse 
toutes  les  plus  petites  divisions  de  nos  parties,  qu’  a peine  pent- 
on  concevoir  quelques  molecules  organiques  reunies  sans  des 
capillaires. — Anatomie  Generate,  8fc.,  Tome  II., p.  6,  par  Bichat. 
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system  connecting  the  minute  arteries  and  veins. 
From  the  former  they  receive  the  blood  which 
is  required  for  the  various  processes  of  life  and 
which,  when  it  has  performed  its  part,  is  returned 
to  the  latter  to  be  sent  to  the  right  side  of  the 
heart. 

When  we  reflect  on  the  fact  that  the  capillaries  are 
the  seat  of,  or  co-operate  in,  all  organic  changes,  some 
idea  may  be  formed  of  the  important  office  which  they 
exercise  in  the  animal  economy. 

The  arteries,  as  already  remarked,  are  not  only  the 
carriers  of  blood  but  of  nervous  power,  and  is  it  to  be 
imagined  that  they  transmit  the  one  and  not  the  other 
to  the  capillaries  ? Is  the  latter  arrested  at  the 
termination  of  the  arteries  ? Can  vital  action  be  con- 
ceived independently  of  it  ? 

It  cannot  be  doubted  that,  wherever  the  blood 
moves,  the  nervous  principle  is  conveyed  along  with 
it.  The  influence  of  the  latter  on  the  capillaries  is 
proved  by  numerous  phenomena.  The  turgescence 
of  the  tissues  and  their  attraction  of  the  nutritive  fluid 
are  evidence  of  it.*  The  flow  of  the  saliva  at  the 
sight  of  what  is  grateful  to  the  palate, — the  blush 
which  suffuses  the  countenance,  — the  heightened 
crimson  or  ashy  paleness  from  aroused  passion ; the 
immediate  change  in  the  condition  of  the  secretions, — 
and  in  the  evolution  of  animal  heat,  are  illustrations 
of  nervous  agency  on  this  extensive  class  of  vessels. 
Writers,  however,  who  acknowledge  these  facts,  do 
* Muller  opus  cit.  v.  231. 


NERVOUS  DISEASES. 


81 


not  allow  that  capillary  circulation  is  aided  by  the 
nervous  fluid. 

On  this  subject  the  prevailing  views  of  physiolo- 
gists are  exceedingly  limited.  Is  it  philosophical  to 
argue  that  these  extraordinary  effects,  which  arise  from 
the  nervous  fluid  aggravating  or  depressing  vital  action, 
cannot  be  adduced  in  confirmation  of  its  agency  under 
ordinary  circumstances  ? Will  it  be  admitted,  that  it 
quickens  or  retards  the  circulation  in  the  face,  that  it 
modifies  the  quantity  and  quality  of  the  secretions, 
when  influenced  by  passion ; and  yet,  that  it  plays 
no  necessary  part  in  the  undisturbed  conditions  of 
the  minute  vessels?  Such  an  inference  woidd  be 
an  absurdity.  The  manifestation  of  its  power,  on 
these  occasions  and  in  such  varied  directions,  is  evi- 
dence of  its  operation  in  the  usual  processes  of  life. 

lii.  These  facts  are  far  more  valuable  and  much  less 
liable  to  induce  to  error  than  the  experimental  re- 
searches of  the  physiologist,  by  which  he  endeavours 
to  ascertain  the  functions  of  the  nervous  system. 
Nature  offers  the  former  for  our  contemplation, 
and  the  language  which  they  speak  is  too  obvious 
to  be  misinterpreted.  They  seem  designed  to  in- 
cite and  inform  the  inquiring  understanding. ; nor 
can  they  be  regarded  in  their  aggravated  character  in 
any  other  light,  than  as  phenomena  unequivocally 
establishing  the  vast  influence  of  the  nervous  prin- 
ciple. According  to  these  views  this  is  transmitted 
to  all  organs  in  proportion  to  their  activity.  The 
circulation  of  the  blood  is  clearly  governed  by  this 
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law,  and  wherever  it  flows  in  an  invigorated  stream 
to  meet  the  demands  of  excited  vital  action,  the  other 
will  invariably  pursue  the  same  course,  in  an  equally 
augmented  current. 

liii.  If  the  arteries  are  the  carriers  of  the  nervous 
fluid,  which  is  not  only  essential  to,  but  expended  in 
vital  operations,  it  is  evident  that  the  numerous  expe- 
riments which  have  been  performed  to  determine  the 
functions  of  various  nerves,  cannot,  except  in  par- 
ticular instances,  lead  to  any  satisfactory  results. 
The  division  of  them  may  show  the  influence  which 
they  exercise  in  respect  of  motion,  of  sensation,  and 
of  the  senses ; but  will  not,  with  the  same  precision, 
elucidate  their  agency  on  secretion,  absorption,  and 
other  organic  changes ; the  structures  in  which  these 
are  effected,  receiving  nervous  energy  from  the  gangli- 
onic system  through  the  medium  of  the  arteries. 

liv.  It  has  been  shown  that  the  contractility  and 
sensibility  of  all  muscles,  whether  voluntary  or  invo- 
luntary, depend  on  the  presence  of  the  nervous  prin- 
ciple.* It  will  scarcely  be  questioned  that  the  arte- 
ries are  endowed  with  properties,  in  virtue  of  which 
they  co-operate  in  the  motion  of  the  blood.  They  are 
capable  of  dilatation  and  contraction.  If  the  exercise 
of  these  or  similar  powers,  is  found  in  one  case  to  be 
owing  to  the  nervous  energy,  is  it  logical  in  another 
to  refer  them  to  a different  cause  ? If  there  be  any 
force  in  such  reasoning — and  by  what  considerations 
is  it  invalidated — the  same  pow'er  is  equally  efficient 


* Philosophy  of  animated  Nature,  &c. 
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in  the  capillaries  ? If  these  do  not  derive  it  from  the 
arteries  from  what  other  source  is  it  obtained  ? 

lv.  The  study  of  the  relations  between  the  nervous 
system  and  the  circulatory  apparatus,  presents  in  a 
strong  light,  which  can  scarcely  fail  to  arrest  atten- 
tion, the  agency  of  the  former  in  all  vital  operations. 
The  animating  principle  flows  in  all  directions  from 
the  brain  and  spinal  cord,  and  imparts  to  every 
molecule,  a property,  by  which  it  is  enabled  to  per- 
form its  part  in  the  general  scheme  of  organization, 
and  by  which  it  is  associated  in  the  mysterious  pro- 
cesses of  life. 

If  such  be  the  distribution  of  the  nervous  energy, 
what  an  immense  extent  of  surface  it  occupies  in  re- 
ference to  the  great  nervous  centres ! And  when 
it  is  considered,  that  this  surface  is  always  in  inti- 
mate connexion  with  them  and  that  no  important 
change  can  take  place  in  the  condition  of  the  one 
without  immediately  being  felt  by  the  other,  have  we 
not  a comprehensive  insight  into  a variety  of  causes 
influencing  vital  action,  and  into  the  mode  in  which 
they  operate  ? In  this  consists  the  value  of  the  know- 
ledge. It  is  a lever  of  vast  power  in  the  hands  of 
the  accomplished  physiologist,  whether  applied  to  the 
correction  of  disease  or  the  preservation  of  health. 
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SECTION  IV. THE  RELATIONS  OF  THE  NERVOUS  SYSTEM 

TO  THE  DIGESTIVE  FUNCTIONS. 

lvi.  In  the  analysis  of  nervous  diseases,  there  are 
no  organs  which  so  frequently  fall  under  consideration, 
as  causes  or  effects  of  the  morbid  symptoms,  as  those 
which  co-operate  in  the  process  of  digestion.  The 
nature  of  their  actions  and  the  relations  which  they 
maintain  with  every  part  of  the  animal  system,  satis- 
factorily explain  their  importance ; the  study  of  them 
is  necessarily  fraught  with  views  of  the  highest  value, 
in  every  attempt  to  elucidate  the  origin,  character 
and  treatment  of  nervous  affections. 

lvii.  Nature,  in  all  cases  in  which  there  is  great 
variety  or  intensity  of  vital  action,  provides  an  ample 
surface.  This  is  observed  in  regard  to  the  brain,  the 
spinal  cord,  the  senses  and  the  exterior  of  the  body ; 
it  is  also  illustrated  in  a striking  manner  in  the 
form  and  structure  of  the  digestive  apparatus.  The 
parts  which  compose  it  are  the  mouth,  the  salivary 
glands,  the  esophagus,  the  stomach,  the  liver,  the  pan- 
creas and  the  intestines,  which  are  supplied  with 
blood  and  nervous  energy  according  to  the  duties 
they  have  to  perform.  It  is  likewise  particularly 
worthy  of  remark,  that  the  amount,  which  they  receive 
of  either,  is  constantly  varying  and  that  the  modifi- 
cations arise  exclusively  from  changes  in  the  condi- 
tion of  the  nerves. 

lviii.  As  there  is  only  a certain  quantity  of  the  nervous 
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principle  at  any  one  moment  in  the  animal  system, 
the  expenditure  of  it  is  regulated  by  laws  the  in- 
fringement of  which  is  the  frequent  occasion  of  dis- 
ease. It  is  well  known  that  the  activity  of  the  brain, 
or  of  the  muscular  system,  in  any  of  its  diversified 
modes  of  exertion,  retards  and  disturbs  the  digestive 
functions.  The  cause  is  obviously  the  creation  of 
sources  of  excited  vital  action,  at  a time  when  existing 
operations  require  the  flow  of  the  blood  and  nervous 
energy  in  the  direction  of  them. 

The  fact,  that  such  are  the  consequences  which 
follow  from  an  interference  with  these  laws,  is  familiar 
to  every  well  informed  understanding ; but  it  is  not 
less  true  that  it  has  not  been  fully  apprehended  by 
any  writer.  It  has  not,  simply,  a relation  to  the  func- 
tions in  question  but  to  every  class  of  vital  pheno- 
mena in  health  and  disease,  an  examination  of 
them,  and  of  their  alleged  causes,  will  furnish 
abundant  evidence  to  show,  how  inadequately  the 
origin  and  character  of  the  derangements  have  been 
understood. 

lix.  The  economical  considerations  of  nature  are 
equally  manifest  in  the  digestive  organs  themselves. 
These  have  two  successive  periods  of  activity  and  of 
repose.  The  first  which  are  exercised  are  the  teeth, 
the  jaws,  the  salivary  glands,  the  esophagus  and  the 
stomach.  The  food  is  broken  down  and  mixed  with 
saliva,  in  the  mouth,  and  is  then  conveyed  to  the 
stomach  where  it  is  elaborated  into  chyme.  Its 
presence  excites  the  secretion  of  gastric  juice, 
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but  as  this  can  act  only  on  the  parts  with  which  it 
conies  in  contact,  complete  conversion  is  compara- 
tively slow. 

The  secretions  of  the  salivary  glands  and  of  the 
stomach,  are  effected  at  the  expense  of  a large  amount  of 
blood  and  nervous  power,  and  when  these  have  accom- 
plished their  respective  duties  here,  (the  circumstances 
no  longer  existing  which  aroused  and  concentrated 
their  influence)  they  flow  to  the  duodenum,  the  liver 
and  the  pancreas, — the  seat  of  the  next  stage  of 
stimulated  action.  The  chyme,  on  entering  the  duo- 
denum, receives  the  addition  of  bile  and  pancreatic 
juice,  and,  by  the  agency  of  these  and  other  causes, 
is  gradually  changed  into  chyle  which  is  removed 
by  the  lacteals  and  carried  into  the  thoracic  duct, 
to  be  transmitted  to  the  left  subclavian  vein.  This 
completes  the  process  of  digestion. 

The  residue,  which  is  either  not  nutritious,  or  not 
sufficiently  elaborated  to  be  taken  up  by  these  vessels, 
passes  onward  to  the  larger  intestines  as  excrementi- 
tious  matter.  Here  it  is  also  a stimulus  to  the  mucous 
surface,  and  its  more  fluid  particles  are  absorbed  by 
the  lymphatics,  the  contents  of  which  flow  into  the 
same  common  duct ; the  remaining  portion  excites  the 
contractions  of  the  intestines  by  which  it  is  pushed 
forward  and  ultimately  expelled. 

lx.  The  object  of  these  general  remarks,  is  to 
bring  prominently  under  consideration  a fact  which 
has  hitherto  not  been  studied  by  the  physiologist  in 
its  comprehensive  relations  to  health  and  disease,  viz., 
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the  economy  which  nature  manifests  in  the  application 
of  her  powers , as  exhibited  in  these  successive  vital 
actions ; nor  is  it  destitute  of  practical  value  to  the  me- 
dical inquirer.  The  first  stage  of  digestion  is  at  the 
expense  of  a large  amount  of  blood  and  nervous  energy, 
and  it  is  mainly  in  consequence  of  this  circumstance, 
that  mental  and  bodily  exertion  so  readily  disturbs 
the  digestive  process.  Were  the  requirements  less 
urgent  the  influence  of  such  causes  would  not  be 
felt. 

The  feelings  which  ordinarily  exist  after  a substan- 
tial repast — the  disposition  to  be  at  ease, — the  in- 
ability to  apply  vigorously  to  intellectual  pursuits, 
are  evidence  of  the  urgency  of  the  demand,  as  also 
of  the  propriety  of  not  interfering  with  the  sources 
whence  it  is  supplied.  The  subsequent  stages  have 
not  the  same  imperative  necessities.  The  labour  of 
the  organs  in  which  they  are  accomplished  is  light, 
and,  hence,  the  mind  or  the  body  may  resume  their 
active  duties  without  any  inconvenience. 

lxi.  The  inferences  which  are  drawn  from  the  con- 
sideration of  these  successive  actions,  are  confirmed 
by  an  examination  of  the  physical  conditions  of  the 
organs  in  which  they  take  place.  Those  which  co- 
operate in  the  first  stage  of  the  process,  are  more 
abundantly  endowed  with  blood  and  nervous  energy, 
than  those  which  effect  its  subsequent  completion. 

The  salivary  glands,  the  secretions  of  which  are 
necessary  to  perfect  digestion,  are  abundantly  supplied 
with  the  two  fluids.  They  become  highly  vascular 
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when  stimulated  by  mastication  and  the  presence  of 
food.  The  frequent  indications  of  the  influence  of 
the  mind  on  their  functions,  establishes  their  extensive 
relations  to  the  brain.  The  same  observations  may  be 
applied  with  equal  force  to  the  stomach,  it  being 
similarly  modified  in  its  conditions  by  the  circum- 
stances which  arouse  it  to  activity. 

lxii.  No  question  in  physiology  has  been  more 
warmly  discussed,  or  led  to  a greater  variety  of  expe- 
riments, than  the  relation  between  the  nervous  system 
and  the  functions  of  the  stomach.  It  is  not  necessary 
to  allude  to  the  numerous  hypotheses  which  have,  at 
different  times,  been  formed  to  account  for  digestion. 
It  is  contended  by  one  class  of  physiologists,  that  this 
is  accomplished  by  the  eighth  pair  of  nerves  which  are 
intimately  connected  with  the  organ ; by  another,  that 
it  is  independent  of  nervous  agency,  as  it  is  not  arrested 
on  the  division  of  these  nerves.  My  own  experimental 
researches,  which  were  extensive  and  variously  modi- 
fied, established  the  latter  conclusion.* 

It  is  true,  that  on  the  section  of  these  nerves  in 
the  neck,  digestion  is  interrupted ; but  as  the  lungs 
are  seriously  disordered  by  the  operation,  becoming 
congested  to  a degree  which  is  incompatible  with  the 
continuance  of  life,  it  was  not  reasonable  to  suppose 
that  the  stomach,  in  the  midst  of  this  general  derange- 
ment, in  which  the  qualities  as  well  as  the  motion  of 

* Experimental  Inquiry  into  the  Laws  which  regulate  the 
phenomena  of  Organic  and  Animal  life.  Edinburgh  : Maclachlan 
and  Stewart.  1829. 
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the  blood  were  affected,  could  possibly  execute  its 
functions. 

This  objection  was  obviated  by  the  division  of  the 
trachea  and  the  insertion  of  a tube  into  it,  through 
which  the  animal  breathed  as  under  ordinary  circum- 
stances. For  many  hours  the  normal  circulation  and 
temperature  were  maintained,  and  in  this  case,  when 
the  nervous  connexion  was  cut  off,  digestion  was  as 
efficiently  performed  as  when  the  trachea  only  was 
divided.  It  was  less  perfect  than  in  the  undisturbed 
conditions  of  the  vital  powers.  The  difference  we 
were  disposed  to  ascribe  to  the  suffering  which  neces- 
sarily results  from  so  serious  an  operation. 

From  this,  and  numerous  other  experiments,  it  was 
inferred  that  digestion  was  not  dependent  on  nervous 
energy, — a conclusion  which  is  unquestionably  falla- 
cious. To  imagine  that  the  eighth  pair  of  nerves 
were  the  only  source  whence  the  stomach  derived  the 
nervous  principle,  shows  how  little  was  understood  of 
the  functions  of  the  nervous  system.  To  these  nerves 
the  attention  of  physiologists  was  exclusively  directed. 
They  are  one  source  of  this  principle,  and  may  be  for 
the  purpose  of  exciting  the  muscular  contractions  of 
the  stomach,*  as  well  as  establishing  extensive  rela- 
tions between  it  and  the  brain.  In  this  view,  we 
leave  out  of  consideration  the  important  offices  of  the 
ganglionic  system — a system  which  we  have  shown, 
is  the  medium  between  the  great  nervous  centres  and 

* This  is  the  function  which  is  ascribed  to  vagus  nerves  by 
Brachet. 
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the  diversified  instruments  of  organic  life,  and  conveys 
to  the  latter,  through  their  respective  arteries , the 
animating  agent  essential  to  their  action.  The 
current  which  they  receive  through  these  channels, 
cannot  possibly  be  intercepted  by  any  means  that 
can  be  devised.  It  will  flow  as  long  as  the  arterial 
blood  circulates. 

lxiii.  According  to  the  principles  which  explain  the 
relations  between  the  nervous  system  and  the  circula- 
tory apparatus,  it  follows  that  the  vascularity  of  an 
organ  is  a measure  of  its  nervous  power ; nor  can  we 
increase  the  one,  with  certain  reservations,  without 
augmenting  the  other  in  a proportionate  degree. 
Regarding  the  arteries  as  the  media  for  the  distribu- 
tion of  the  nervous  fluid,  it  is  not  difficult  to  accomit  for 
the  extraordinary  effects  resulting  from  the  reciprocal 
influence  between  the  brain,  and  the  viscera  which 
co-operate  in  the  process  of  digestion.  The  nervous 
power  of  the  latter  is  spread  over  an  immense  surface, 
being  limited  only  by  the  vital  actions  of  which  they 
are  the  seat. 

If  the  mind  has  a simple  apprehension  of  the  nature 
of  the  relations  between  this  surface  and  the  cere- 
brum, it  cannot  fail  to  perceive  the  dependence  which 
the  one  has  necessarily  upon  the  other,  or  the  mode  in 
which  they  reciprocally  act  in  giving  rise  to  numerous 
diseases.  If  either  becomes  a centre  of  undue  acti- 
vity, the  nervous  energy  is  at  once  modified  in  its 
distribution. 

In  derangements  of  the  digestive  apparatus,  we 
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have  numerous  illustrations  of  the  truth  of  these  re- 
marks. There  are  scarcely  any  morbid  symptoms 
that  may  not  be  produced  by  them.  The  senses 
may  become  obtuse,  or  acutely  susceptible  to  im- 
pressions ; the  mind  irritable,  anxious,  restless,  in- 
capable of  steady  and  consecutive  thought,  or  may 
altogether  lose  the  integrity  of  its  judgment;  the 
muscles  may  be  subject  to  every  variety  of  local  pain, 
with  a tendency  to  increased  suffering  on  the  slightest 
motion. 

lxiv.  When  we  reflect  that  the  important  powers 
of  organic  life,  which,  in  their  aggregate,  represent  an 
immense  nervous  surface,  are  seriously  disturbed  in 
their  operations,  it  is  not  difficult  to  account  for  these 
multifarious  phenomena;  nor  does  the  explanation 
require,  that  a direct  nervous  connexion  shall  be  traced 
between  the  diseased  viscera  and  the  remote  parts  of 
the  body  which  are  sympathetically  affected.  Every 
portion  of  the  nervous  system  is  pervaded  by  the 
same  common  principle,  and  whatever  materially  alters 
its  circulation  will  be  a cause  sufficiently  ample  to  pro- 
duce any  of  these  results. 

If  the  nerves  of  the  digestive  organs  are  in  an 
irritable  condition,  they  will  not  only  draw  this  to- 
wards them,  in  undue  quantity  and  in  a ratio 
prejudicial  to  the  animal  economy,  but  will  also 
communicate  their  own  irritability  to  the  brain,  the 
spinal  cord  and  various  nerves,  with  all  of  which  they 
are  intimately  associated. 

lxv.  The  distinction  between  these  causes  is  of 
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practical  value.  The  constitutional  effects  which  they 
produce  are  often  exceedingly  different.  The  prevail- 
ing ideas  on  the  functions  of  the  nervous  system,  do 
not  exhibit  any  acquaintance  with  the  mode  in  which 
the  first  excites  and  maintains  disease ; and,  with  re- 
spect to  the  second,  they  are  equally  deficient  in  sound 
information!.  In  support  of  the  justness  of  these  ob- 
servations, we  may  allude  to  the  thousand  remedies 
that  have  been  employed,  and  continue  to  be  sug- 
gested in  the  treatment  of  nervous  affections — reme- 
dies which  have  scarcely  the  controlling  influence 
of  a speculation,  concerning  the  nature  of  their  own 
or  of  nervous  action,  to  recommend  them  to  our 
notice.  Is  not  this  a melancholy  proof  of  the  ignorance 
which  exists  on  the  most  important  of  all  vital  opera- 
tions ? Were  these  generally  understood,  or  had  we 
approximated  in  any  degree  towards  an  accurate 
knowledge  of  them,  would  the  means  in  use  be 
as  various,  and  as  opposed  in  character,  as  it  is  pos- 
sible for  the  imagination  to  conceive  ? 

None  of  the  numerous  writers  on  nervous  diseases, 
have  advanced  an  hypothesis  that  is  in  any  degree  ade- 
quate to  the  explanation  of  their  nature,  or  the  variety 
of  symptoms  which  they  present.  Even  an  hypothesis 
would  not  have  been  without  its  advantages.  It  would 
have  given  a new  direction  to  the  energies  of  the  intelli- 
gent. It  would  have  broken  up  fresh  ground,  and 
would  have  stimulated  the  mind  to  enlarge  its  sphere 
of  observation.  The  study  of  the  phenomena,  in  re- 
lation to  any  view  that  endeavoured  to  account  for  them, 
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could  not  have  failed  to  elicit  some  light  which  would, 
at  least,  have  facilitated  their  better  understanding. 

lxvi.  Though  the  medical  inquirer  has  hitherto 
had  no  theory  of  nervous  action  to  guide  and  regulate 
his  conduct,  or  such  an  insight  into  the  nature  of  the 
symptoms  arising  from  its  disturbance,  as  to  impart 
anything  like  method  in  the  treatment  of  them,  yet 
he  is  at  once  in  arms,  if  any  one  ventures  to  propound 
principles  on  which  the  healthy  and  morbid  phenomena 
are  explicable.  It  interferes  with  his  ease  and  settled 
notions  of  uncertainty,  and  he  can  rarely  be  induced 
to  examine  them  with  attention  commensurate  with 
their  importance. 

Were  he  imbued  with  a particle  of  that  spirit  which 
is  devoted  to  the  cultivation  of  mental  or  physical 
science,  he  would  receive,  if  not  with  avidity,  with 
feelings  sufficiently  alive  to  its  beneficial  tendencies,  any 
theory  that  gave  him  the  power  of  classifying  pheno- 
mena, especially  if  urged  on  the  ground  of  its  practi- 
cal bearings ; and  more  especially,  if  shown  to  have  an 
application  not  only  to  disease  but  to  every  condition 
of  the  powers  of  life. 

Experience,  when  not  enlightened  by  just  and  com- 
prehensive principles  of  the  animal  economy,  is  a ques- 
tionable guide:  if  it  be  the  recorded  observations  of 
others,  it  is  still  less  safe  to  follow.  It  loses  in  its  trans- 
mission. It  does  not  carry  along  with  it  the  discriminat- 
ing acumen  by  which  its  application  was  variously  mo- 
dified. What  has  experience  done  for  the  medical  art  ? 
Has  it  established  any  large  rules  of  practice  ? Are  not 
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the  vaunted  measures  of  to-day  regarded  with  con- 
tempt to-morrow  ? This  could  not  possibly  be  the 
case,  if  their  suggestion  and  employment  were  based 
on  a knowledge  of  the  laws  of  the  animal  economy. 

lxvii.  The  relations  of  the  nervous  system  to  the 
digestive  organs  will  be  further  analyzed  in  the  next 
section.  The  object  of  the  foregoing  remarks  has 
been  to  point  out,  the  nature  of  the  dependence  which 
these  organs  have  upon  the  brain  and  spinal  cord,  and 
the  extensive  associations  which  they  form  with  them. 
Every  vital  action,  whether  that  be  muscular  contrac- 
tion, secretion,  circulation,  absorption  or  assimilation, 
is  to  be  traced  to  the  principle  flowing  from  these 
nervous  centres.  In  this  view,  the  operations  of  the 
two  classes  of  organs  are  to  be  regarded  as  cause 
and  effect,  but,  in  studying  the  influence  which 
each  is  capable  of  exerting  in  the  production  of  dis- 
ease, we  shall  perceive  that  the  one  is  readily  con- 
verted into  the  other. 


SECTION  V. RELATIONS  OF  THE  NERVOUS  SYSTEM  TO  THE 

SECRETORY  FUNCTIONS. 

lxviii.  The  practical  value  of  the  views,  which  treat 
of  the  modifications  in  the  distribution  of  the 
nervous  fluid  and  of  the  diseases  arising  from  its 
derangement,  cannot  fail  to  be  appreciated  in  the 
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course  of  these  inquiries.  When  it  is  considered 
that  some  of  the  highest  authorities,  so  far  from  ad- 
mitting the  existence  of  an  agent,  common  to  every 
part  of  the  nervous  system  and  subject  to  changes  in 
its  circulation,  do  not  allow  that  the  nerves  are  neces- 
sary to  the  functions  of  organic  life,  it  is  not  extra- 
ordinary that  vital  phenomena  generally  should  be  re- 
garded as  involved  in  inextricable  mystery. 

Professor  Alison,  asserts,  that  “ we  cannot  suppose 
any  action  of  the  nerves  to  he  essentially  concerned  ” in 
the  movements  of  the  heart.*  Here  we  have  an  im- 
portant organ  regulating  the  flow  of  the  blood,  and 
largely  endowed  with  nerves  connecting  it  with  the 
brain  and  spinal  cord;  and  further,  although  all 
voluntary  muscular  contractions  are  admitted  to  de- 
pend on  nervous  power,  it  is,  nevertheless,  contended 
that  this  performs  no  office  in  the  actions  of  the  heart. 

As  long  as  such  opinions  are  entertained  and  pro- 
mulgated by  those  who  have  high  claims  on  our  con- 
sideration, it  will  be  difficult  to  remove  the  prevailing 
prejudices  against  the  existence  and  operation  of  a 
nervous  fluid,  without  which  it  is  not  possible  to 
have  just  and  comprehensive  conceptions  on  any 
of  the  functions  of  life.  A knowledge  of  the  laws  to 
which  it  is  subject,  will  render  easy  of  apprehension  a 
vast  class  of  sympathetic  phenomena — such  as  the  pro- 
duction of  new  actions,  whether  morbid  or  natural,  in 
situations  remote  from  the  exciting  cause ; and  will  thus 
* Outlines  of  Physiology  and  Pathology,  p.  24. 
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throw  a flood  of  light  on  numerous  vital  conditions, 
which  have  hitherto  perplexed  and  embarrassed  the  in- 
quirer and  concerning  which  there  is  not  the  slightest 
approximation  to  a rational  theory,  viz.,  the  relation 
of  diseases  by  extension  and  conversion,  which  are 
“different  modifications  of  one  common  action,  directed 
from  unknown  and  spontaneous  causes,  to  different 
parts 

lxix.  The  principles  proposed  to  solve  these  diffi- 
culties merit  a dispassionate  examination.  If  it  be 
urged  that  they  are  fomided  on  the  assumption  of 
an  agent  which  is  not  cognizable  to  the  senses,  that 
is  no  forcible  objection  to  their  truthfulness.  Certain 
phases  of  the  vital  powers  fall  under  observation, 
and  if  these  and  their  varied  modifications  admit  of 
explanation  on  these  principles  : if  further,  and  here 
is  the  test  of  their  value,  they  not  only  elucidate  the 
origin  and  nature  of  diseases,  but  suggest  a treat- 
ment which  the  enlightened  practitioner  as  well  as  the 
emperic  have  occasionally  found  to  be  fraught  with 
the  highest  advantages,  will  the  view  taken  deserve 
to  be  considered  as  a wild  or  immature  specula- 
tion ? 

lxx.  The  assumption,  in  this  instance,  is  not 
greater  than  what  is  observed  in  some  of  the  most 
delicate  investigations  of  physical  science.  What  are 
the  theories  of  light  — of  heat,  and  of  electricity, 

* Elements  of  Pathology  and  Therapeutics,  p.  316,  by  Caleb 
Hillier  Parry,  M.D.,  F.R.S. 
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but  scientific  views,  based  on  the  supposed  existence  of 
certain  conditions,  and  those,  which  the  most  happily 
explain  the  phenomena,  are  received  as  established. 

The  phenomena  of  light  and  electricity  are  equally 
attempted  to  be  accounted  for  on  two  hypotheses, 
which  are  widely  different,  and  hence  without  marked 
success. 

It  is  singular  that  those  who  are  the  most  un- 
measured in  their  remarks  against  the  circulation  of 
a nervous  fluid,  and  who  pride  themselves  on  the 
strictly  philosophical  character  of  their  inquiries,  are 
constantly  in  the  habit  of  employing  the  terms, 
vital  principle,  or  vital  affinities.  Is  there  no  as- 
sumption involved  in  these  P And  has  not  our  own 
an  immense  advantage?  Neither  of  those  has  en- 
abled the  physiologist  to  trace  the  laws  of  vital 
action, — the  source  and  progress  of  disease, — or  the 
influence  of  remedies  and  other  causes  on  the  powers 
of  life.  If,  in  our  case,  the  assumption  is  greater, 
the  theory  which  is  propounded  is  not  only  much 
more  definite,  but  far  more  extensive  in  its  applica- 
tion, and  brings  under  consideration,  the  wide  field 
of  vital  phenomena,  in  such  a form,  that  it  cannot 
possibly  escape  the  closest  analysis.  If  it  be  false, 
it  furnishes  the  materials  for  its  own  refutation. 

lxxi.  The  study  of  these  vital  affinities,  or  vital 
principle,  has  not  afforded  any  substantial  informa- 
tion on  the  relations  of  the  nervous  system  to  the 
digestive  organs ; nor  has  it  shown  in  what  manner 
these  and  the  great  nervous  centres,  reciprocally  in- 
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fluence  each  other.  In  the  hands  of  Professor  Alison, 
they  have  not  led  him  to  recognize  in  the  uninter- 
rupted actions  of  the  heart,  or  in  any  of  the  opera- 
tions of  organic  life,  the  agency  of  a nervous  power. 
According  to  his  views,  the  heart  contracts  from  its 
irritability  being  called  into  play  by  the  presence 
of  the  blood.  That  such  is  the  relation  between  the 
stimulus  and  the  property  in  question,  is  an  assump- 
tion, and  is  found  not  to  be  in  harmony  with  unequi- 
vocal facts. 

It  is  only  on  the  principles  here  laid  down  in  re- 
spect of  nervous  action,  that  it  is  possible,  in  any  de- 
gree, to  explain  the  relations  of  the  nervous  system 
to  the  diversified  powers  of  the  animal  economy ; 
nor  do  they  demand  any  greater  assumption  than  what 
is  employed  in  every  physiological  inquiry.  The  heart, 
as  an  illustration,  is  said  to  possess  irritability ; and, 
that  it  is  excited  by  the  stimulus  of  the  blood. 
Were  the  manifestation  of  this  property  observed  to 
be  modified  by  every  change  in  the  condition  of  this 
fluid,  it  would  follow,  supposing  the  influence  of 
every  other  agent  excluded,  that  the  alterations  in  it 
would  be  the  laws  according  to  which  the  contrac- 
tions of  the  heart  were  governed. 

It  is  admitted  that  voluntary  muscles  contract 
through  nervous  power ; and  both  classes  of  muscles 
can  be  excited  by  galvanism  and  mechanical  irrita- 
tions applied  to  their  particular  nerves.  We  are  as 
much  entitled  to  assume,  that  there  is  a principle 
in  the  nervous  system,  in  virtue  of  which  these 
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effects  are  produced,  as  that  the  heart  contracts  from 
its  inherent  property  of  irritability.  If  we  find, 
which  we  have  established  elsewhere,  that  the  prin- 
ciple can  be  accumulated  and  dispersed,  both  in 
nerves  of  motion  and  sensation,  and  that  the  activity 
of  organs  is  regulated  by  these  conditions,  it  is  strictly 
within  the  sphere  of  philosophy,  to  speak  of  such  an 
agent  as  having  a real  existence  and  to  attempt  to 
define  the  laws  according  to  which  it  acts. 

The  vital  phenomena,  both  in  health  and  disease, 
are  evident  to  every  observer.  How  does  it  happen, 
if  existing  methods  of  investigation  are  so  peculiarly 
appropriate  to  the  discovery  of  truth  and  to  the  exten- 
sion of  physiological  science, — that  these  phenomena 
are  regarded  as  profound  mysteries,  or  are  so  imper- 
fectly known  as  to  be  scarcely  of  any  practical  value  ? 
Some  of  the  greatest  errors,  most  prejudicial  in  their 
tendency,  are  committed  by  those  who,  in  the  culti- 
vation of  this  science,  discard  from  their  considera- 
tion all  occult  principles,  confining  the  attention  to 
matters  which  fall  under  the  cognizance  of  the 
senses. 

lxxii.  The  elaborate  work  of  Magendie  on  the 
physical  phenomena  of  life,*  is  a striking  illustration 
of  the  force  of  this  remark.  His  investigations  so 
far  from  furnishing  one  important  principle  in  refer- 
ence to  the  treatment  of  diseases,  which  should  be 
the  inevitable  result  of  an  accurate  appreciation  of 
the  phenomena,  have  created  no  abounding  confidence 
* Lc9ons  sur  les  phenomenes  physiques  de  la  vie. 
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in  his  own  mind  in  regard  to  the  employment  of 
remedies. 

lxxiii.  The  prejudices  which  generally  prevail 
against  the  doctrine  of  a nervous  fluid  have  led  to 
the  foregoing  observations.  If  they  are  well  founded, 
we  have,  in  some  degree,  removed  the  objections 
which  exist  on  this  subject. 

No  previous  writer  has  attempted  to  unravel  the 
operations  of  an  agent  common  to  the  whole  of 
the  nervous  system , showing  the  nature  of  its  mo- 
difications, their  relation  to  the  constitution  at 
large,  as  well  as  to  particular  organs,  and  the  causes 
by  which  they  are  produced.  The  principles  on 
which  these  are  explained  may  possibly  be  ques- 
tioned, but  none  will  dispute  either  their  originality 
or  comprehensiveness, — qualities  which  ought  to  secure 
for  them  a candid  consideration. 

In  studying  the  relations  between  the  nervous 
system  and  the  secretory  organs,  we  shall  furnish 
additional  illustrations  of  the  influence  of  the 
former  and  shall  endeavour  to  expose  the  weakness 
of  the  arguments,  as  well  as  the  unsatisfactory  cha- 
racter of  the  experiments,  which  are  constantly  urged 
against  the  presence  and  pervading  agency  of  a 
nervous  fluid. 

lxxiv.  It  is  admitted  by  all  authorities,  whatever 
opinions  they  entertain  on  the  nature  of  secretion, 
that  the  organs  exercising  the  function  are  abundantly 
supplied  with  blood  and  nervous  energy.  Arteries  and 
nerves  exist  throughout  their  entire  structure.  The 


NERVOUS  DISEASES. 


101 


latter  are  derived  from  the  ganglionic  and  cerebro-spinal 
systems,  and  consequently  are  in  direct  connexion  with 
the  great  nervous  centres.  If  it  can  further  be  esta- 
blished, that  the  secretions,  in  health,  are  propor- 
tionate to  the  activity  of  these  vessels  and  their  asso- 
ciated nerves,  in  which  there  will  be  no  difficulty, 
the  evidence  will  go  far  to  prove  that  the  relation  be- 
tween the  two  is  that  of  cause  and  effect.  No  one 
doubts  that  the  secretions  are  elaborated  from  the 
blood,  and,  therefore,  if  these  are  increased,  dimi- 
nished, or  interrupted,  by  changes  in  the  condition  of 
the  nerves  co-operating  in  the  process,  it  would  be 
as  illogical  to  deny  the  conclusions  which  naturally 
flow  from  the  facts,  as  it  would  to  assert  that  the 
motion  of  the  blood  is  not  regulated  by  the  contrac- 
tions of  the  heart.  The  dependence  is  as  indispensable 
in  the  one  case  as  in  the  other,  though  the  links  in 
the  chain  of  causation  are  not  equally  obvious  to  the 
ordinary  understanding. 

lxxv.  An  examination  of  the  organs  of  secretion 
throws  no  light  whatever  on  the  mode  in  which  it  is 
accomplished ; nor  is  a knowledge  of  it  necessary  to 
our  views.  ITow  the  brain  is  influenced  by  external 
objects,  so  as  to  give  rise  to  vision,  taste,  smell,  hear- 
ing or  touch,  is  unknown,  and,  perhaps,  will  ever 
remain  a mystery.  It  is  acknowledged  that  the  phe- 
nomena are  the  consequence  of  impressions  made 
upon  certain  nerves ; and,  that  they  vary  according 
to  the  amount  or  condition  of  the  nervous  matter 
directly  and  indirectly  affected  by  them. 
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The  evidence  in  favour  of  nervous  agency  in  secre- 
tion, is  equally  unquestionable.  Perception  is  modi- 
fied by  every  change  in  the  nerves  of  sense,  and  so  is 
secretion,  both  in  quantity  and  quality,  by  every  cir- 
cumstance which  excites  or  disturbs  the  sources  of 
its  nervous  influence.  The  demonstration,  in  the 
latter  instance,  is  involved  in  greater  difficulties,  or,  at 
least,  is  so  regarded  by  physiologists.  The  organs  of 
secretion  possess  not  only  nerves  and  blood-vessels, 
but  a structure  which  is  essential  to  their  office, 
whether  the  fluids  which  they  furnish  be  destined  to 
some  of  the  ulterior  purposes  of  the  animal  economy, 
or  cast  off  as  excretions. 

The  existence  of  a peculiar  structure  in  intimate 
combination  with  nerves  and  blood-vessels,  has  tended 
to  retard  the  establishment  of  just  views  on  the  pro- 
cess of  secretion.  The  efficiency  of  the  nervous 
system  has  been  lost  sight  of  in  the  contemplation  of 
the  apparatus  by  which  it  is  effected,  as  if  this  were 
not  necessary  to  every  function,  whether  mental  or 
corporeal ; and  without  it  the  nervous  principle  could 
not  excite  thought,  sensation,  muscular  contraction, 
or  secretion. 

What  is  its  mechanism,  but  such  an  arrangement 
of  matter,  as,  when  put  in  motion,  is  productive  of 
results  in  harmony  with  its  organization  ? Whether 
they  belong  to  animal  or  organic  life,  does  not  in  any 
degree  affect  the  argument  which  traces  them  to 
the  uninterrupted  action  of  the  nervous  fluid.  How 
beautifully  soever  the  molecules  may  be  adjusted,  as  a 
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means  to  an  end,  they  require  an  animating  power, 
and,  if  their  operations  are  found  to  be  modified 
according  to  the  character  of  the  current  transmitted 
through  the  nerves,  which  admits  of  direct  proof,  it  is 
not  overstepping  the  sound  rules  of  philosophy  to 
conclude,  that  this  power  is  the  one  universal  prin- 
ciple PERVADING  THE  NERVOUS  SYSTEM. 

lxxvi.  The  dependence  of  secretion  on  nervous 
energy  is  denied  by  the  highest  physiological  authori- 
ties. Bostock  remarks,  “ that  the  action  of  the  nerves 
is  not  essential  to  secretion ; that  moral  causes  do 
not  strengthen  the  opinion ; and,  further,  that  it  takes 
place  where  there  is  no  evidence  of  the  existence  of  a 
nervous  system.  Blumenbach  observes,  that  “ the  im- 
portance of  the  nervous  system  to  nearly  all  the  func- 
tions of  the  animal  economy,  the  motion  of  the 
heart,  respiration,  animal  heat,  digestion,  nutrition, 
and  most  others,  is  evidently  great.  It  is,  however, 
chiefly  twofold ; to  excite  motion  in  other  parts, 
especially  in  the  voluntary  muscles,  and  to  convey  im- 
pressions made  upon  the  organs  of  sense  to  the  brain, 
and  there  to  excite  perception,  or  by  means  of  sym- 
pathies to  give  occasion  to  reaction.”  f 

Though  this  learned  and  truly  enlightened  inquirer 
admits  the  importance  of  the  nervous  system  to  the 
functions  of  life  generally,  his  labours  exhibit  no 
copious  illustrations  of  the  fact,  nor  would  it  be 
reasonable  to  expect  any  comprehensive  views  on  the 

* Opus  cit.,  pp.  520,  525,  532. 
f Opus  cit.,  p.  196. 
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subject,  as  the  nervous  system,  according  to  his  ideas, 
is  chiefly  to  excite  voluntary  motion  and  to  convey  im- 
pressions to  the  brain. 

Secretion  is  referred  by  Adelon  to  the  vitality  of 
the  organ,  and  the  nerves  are  regarded  rather  as  inci- 
dentally than  as  necessarily  co-operating  in  the  process. 
He  says,  “ il  n’y  a que  quelques  secretions  sur  les- 
quelles  porte  l’influence  nerveuse.”*  It  was  also 
considered  by  Bichat  as  independent  of  nervous 
agency. 

Professor  Alison,  who  has  evidently  deeply  studied  this 
branch  of  physiology,  differs  little  in  his  opinion  from 
the  preceding  writers ; but  as  he  has  entered  fully  into 
its  investigation,  and  has  clearly  apprehended  the  dif- 
ficulties which  surround  it,  we  shall  analyze,  at  length, 
the  objections  which  he  brings  forward,  as  they  embody 
the  whole  of  what  has  been  advanced  against  the  ne- 
cessary relation  between  the  nervous  system  and  the 
organs  of  secretion. 

lxxvii.  In  reference  to  the  doctrine  which  teaches 
this  dependence,  he  argues,  that  “ the  following  are 
nearly  insurmountable  objections.” 

1.  “Secretion  and  nutrition  are  phenomena  ob- 
served much  more  generally  in  nature  than  any 
vestiges  of  nervous  matter ; viz.,  not  only  in  those 
animals  in  which  no  nervous  system  has  been  detected, 
(which  must  be  allowed  to  be  a doubtful  case)  but  in 
the  whole  vegetable  kingdom ; in  which  they  are  at 
* Physiologie  dc  l’liomme,  vol.  iii.,  p.  463. 
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least  as  numerous,  varied,  and  striking,  as  in  the 
economy  of  animals.* 

These  facts  are,  indeed,  unquestionable ; they  are 
not,  however,  so  opposed  to  the  doctrine  as  may  at 
first  sight  appear.  The  fallacy  which  infects  all  such 
reasoning  is  mainly  to  be  referred  to  the  prevailing 
opinion,  that  nervous  matter  is  alone  capable 

OF  CONVEYING  THE  AGENT  BY  WHICH  IT  IS  ANIMATED. 

Now  we  conceive  that  it  is  only  one  of  the  media 
which  nature  employs  for  its  transmission.  We  con- 
tend that  the  mysterious  power  which  operates  in  the 
animal,  is  common  also  to  the  vegetable  kingdom.  It 
is  found  that  plants  evolve  electricity  most  abundantly, 
and  in  the  ratio  of  their  vigour.  Let  us  suppose,  though 
it  may  be  regarded  as  a gratuitous  assumption,  that 
the  principle  which  vivifies  the  nervous  system  (in 
confirmation  of  which  a vast  amount  of  evidence  can 
be  adduced,)  is  this  particular  agent  which  pervades 
all  substances.  In  this  case,  would  it  be  logical  to 
conclude  that  it  is  not  the  cause  of  the  variety  of 
phenomena  belonging  to  organic  life,  in  the  animal, 
because  many  of  the  same  are  observed  in  the 
vegetable  destitute  of  nervous  matter  ? 

lxxviii.  The  understanding  which  looks  upon  the 
subject  in  this  light,  can  see  in  one  kind  of  structure  only 
the  capability  of  conveying  the  principle,  in  place  of  re- 
garding the  structure  as  simply  one  of  the  numerous 
modes  in  which  it  is  distributed.  Though  the  argu- 
* Opus  cit.  p.  55  et  seq. 
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mcnt  derived  from  the  following  considerations  may 
have  no  great  force,  it  is,  nevertheless,  of  some  value 
as  an  illustration  of  our  views. 

Every  step  in  the  progress  of  animal  organization 
is  accompanied  with  a proportionate  change  in  the 
form  and  relations  of  the  nervous  system;  and, 
every  peculiarity  in  any  of  the  superior  links  of 
animated  nature,  whether  displayed  in  taste,  smell, 
touch,  hearing  or  sight ; in  the  capacity  of  mind, 
muscular  energy,  the  violence  of  the  appetites,  or  in 
the  manifestation  of  any  other  property,  is  always 
found  to  co-exist  with  an  amount  of  nervous  matter 
in  harmony  with  this  condition.  The  more  marked 
development  of  the  circulation,  of  secretion,  and  of  the 
generation  of  animal  heat,  is  so  strikingly  in  relation 
to  the  nervous  energy  which  their  respective  organs 
receive,  that  it  is  impossible  to  imagine  that  it  plays 
no  necessary  part  in  the  all  important  functions  of 
organic  life. 

When  it  is  considered,  independently  of  all  hypo- 
thesis concerning  its  nature,  that  a principle  exists  in 
every  animal,  which  is  the  cause  of  certain  vital 
operations,  such  as  contractions  of  voluntary  and  in- 
voluntary muscles, — a principle  which  may  be  aroused 
in  them  some  time  after  death,  is  it  reasonable  to  con- 
clude that  the  nerves  which  convey  it,  are  not,  also, 
the  media  for  the  transmission  of  the  same  to  every 
other  part  of  the  animal  system,  or  that  it  is  not 
equally  the  agent  of  vital  action  wherever  this  exists  ? 

lxxix.  The  objections  of  the  physiologist  to  the 
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dependence  of  secretion  on  the  nervous  system,  are 
scarcely  of  greater  force,  when  analyzed  in  a philoso- 
phical spirit,  than  would  he  the  argument  that  the 
heart  and  its  associated  vessels  are  not  the  cause  of 
the  motion  of  the  blood ; nor  the  lungs  of  its  chemical 
changes,  because  it  is  proved  that  the  sap  in  plants 
ascends  and  descends  without  any  central  organ  of 
propidsion,  without  vessels  possessing  obvious  contrac- 
tility, or  enveloped  in  a net-work  of  nerves;  and,  that  it 
undergoes  changes  from  its  exposure  to  the  atmo- 
sphere, which  fit  it  for  the  purposes  of  nutrition.  If, 
in  the  one  case,  it  would  be  rash  to  set  limits  to  the 
modes  in  which  nature  shall  accomplish  her  ends,  it  is 
equally  so  in  the  other. 

If,  in  the  vegetable  kingdom,  we  observe  a 
diversity  of  means  to  secure  the  transmission  and 
modification  of  the  vital  properties  of  the  fluids,  ac- 
cording to  the  position  and  age  of  the  plant*  and  the 
season  of  the  year,  would  it  be  the  characteristic  of 
an  enlightened  mind,  to  contend  that  the  nerves  do 
not  convey  a principle  which  is  essential  to  secretion 
and  nutrition,  on  no  other  consideration,  except  that 
these  vital  actions  take  place  in  the  vegetable  in  which 
no  trace  of  nervous  matter  has  been  detected  ? If  the 
physiologist,  instead  of  confining  his  attention  to  the 
nervous  matter,  had  viewed  it,  as  he  does  the  blood- 
vessels, merely  as  the  medium  for  the  distribution  of 
an  animating  agent,  he  would  have  drawn  very  dif- 
ferent conclusions  from  the  facts  which  he  has  ana- 
lyzed. Such,  however,  is  the  first  class  of  objections 
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to  the  doctrine  which  is  here  inculcated.  We  pass  to 
the  examination  of  the  second. 

lxxx.  2.  “ Secretion  and  nutrition  take  place  after 
the  usual  manner,  in  the  case  of  the  human  foetus, 
without  a brain,  in  that  of  the  foetus  without  either 
brain  or  spinal  cord — nay,  even  in  the  foetus  which 
has  hardly  a vestige  of  nervous  matter  in  its  composi- 
tion.” 

That  the  learned  writer  should  discover  in  these 
circumstances  any  thing  that  can  in  the  slightest  de- 
gree militate  against  the  necessity  of  nervous  agency, 
is,  indeed,  remarkable.  What  is  the  object  of  the 
greater  part  of  the  secretory  organs  after  birth,  which 
are  designated  the  recrementitious,  such  as  the  parotid, 
sub -maxillary,  and  sublingual  glands,  the  stomach,  the 
liver,  and  the  pancreas,  but  to  effect  certain  changes 
in  the  food,  so  that  it  is  ultimately  converted  into 
chyle  and  added  to  the  blood  in  circulation,  to 
compensate  for  the  waste  resulting  from  the  exercise 
of  the  vital  powers  ? In  the  foetus  none  of  these 
organs  pour  out  their  respective  fluids.  How  can 
they  be  called  into  activity  without  the  stimulus  of 
food  ? The  other  secretory  organs,  which  are  named 
the  ecccrementitious,  their  fluids  being  excreted,  as  in 
the  case  of  the  urine,  are  equally  in  a state  of  repose. 
The  blood  and  the  nervous  energy  do  not  flow  in  the 
direction  of  any  of  these  two  classes  of  organs  to 
maintain  them  in  vigorous  exercise.  In  other  words, 
the  foetus  is  not  nourished  by  the  activity  of  its 
own  organs,  which  is  universally  acknowledged.  It 
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receives  from  the  uterus  the  arterial  blood  necessary 
for  its  nutrition,  and  when  this  is  deprived  of  its  vital 
properties,  it  is  returned  to  the  maternal  system. 
These  important  facts  have  been  established  by  our 
own  experiments.* 

lxxxi  . According  to  the  views  which  pervade  this 
inquiry,  the  brain  and  the  spinal  cord,  in  the  higher 
species  of  animals,  are  essential  to  the  functions  of 
both  classes  of  organs,  but  if  these  are  not  in  exer- 
cise in  the  foetus,  why  should  the  absence  of  the  other 
be  regarded  as  “ nearly  an  insurmountable  objection  ” 
to  the  doctrine,  which  teaches  the  dependence  of  these 
organs  on  nervous  influence  ? The  argument  is  most 
extraordinary. 

The  physiologist,  familiar  with  the  phenomena  of 
foetal  life,  will  scarcely  urge  that  the  perfect  repose  of 
a large  class  of  organs,  which,  after  birth,  maintain 
the  health  and  vigour  of  the  animal  economy,  is 
evidence  of  the  necessity  of  the  co-operation  of  the 
great  nervous  centres  in  their  several  functions ; nor 
could  he  from  the  consideration  of  the  facts  possibly 
infer,  that  these  centres,  in  the  ordinary  conditions  of 
life,  did  not  furnish  the  nervous  current  which  is  ex- 
pended in  the  variety  of  vital  actions ; and  yet,  strange, 
the  writer  endeavours  to  show  that  the  absence  of 
the  brain  and  spinal  cord,  under  these  circumstances, 
is  a powerful  argument  against  the  nervous  theory. 

The  spinal  cord  is  requisite  to  the  motion  of  the 

* The  Physiology  of  the  Foetus,  Liver  and  Spleen.  1831. 
London  : Longman,  Rees,  Orme,  8c  Co. 
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limbs,  but  suppose,  on  seeing  this  organ  wanting  in 
the  foetus,  we  were  to  argue  that  the  motion  does  not 
depend  on  nervous  power,  the  limbs  being  present, 
while  the  cord  is  absent.  His  argument  is  precisely  of 
the  same  kind.  The  chief  instruments  of  organic  life 
are  only  in  the  process  of  development,  their  func- 
tions are  yet  unawakened ; and,  contemplating  these 
phenomena  in  connexion  with  the  absence  of  the  brain 
or  spinal  cord,  or  both,  he  arrives  at  the  conclusion 
that  they  present  nearly  insurmountable  objections  to 
the  nervous  doctrine.  We  must  leave  to  others  to 
discover  in  what  their  force  or  relevency  consists. 

lxxxii.  According  to  his  own  definition,  nutrition  is 
“ the  deposition  of  solid  matter  from  the  blood,”  and 
the  term  secretion  is  applied  to  the  formation  of 
fluids,  which  is  “ divided  into  exhalation,  where  the 
fluid  is  thrown  out  on  an  extended  surface ; and 
secretion,  properly  so  called,  when  it  is  prepared  in  a 
gland,  and  carried  off  by  a duct.”  The  last-named  is 
clearly  excluded  from  our  consideration,  as  it  is  not 
observed  until  after  birth.  To  what  extent  exhalation 
takes  place  in  the  foetus  it  is  not  possible  to  deter- 
mine. It  must  be  extremely  limited  on  the  surface 
of  the  internal  viscera,  these,  save  the  heart,  not  being 
in  exercise.  It  must,  also,  be  proportionably  small  on 
the  surface  of  the  body,  as  this  is  not  stimulated  by 
atmospheric  agents ; nor  does  it  perform  those  func- 
tions which,  in  health,  are  always  in  relation  to  the 
activity  of  the  vital  powers  generally.  The  require- 
ments of  the  foetus  for  nervous  power  are,  therefore, 
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exceedingly  circumscribed.  It  remains  to  show  in 
what  manner  nutrition,  and  this  degree  of  exhalation , 
functions  directly  depending  on  nervous  influence, 
can  be  effected  in  those  cases  in  which  the  brain 
or  spinal  cord,  or  both,  are  absent.  If  we  succeed  in 
pointing  out  sources  whence  this  is  supplied,  it  is 
evident  that  these  cases  furnish  no  argument  against 
the  nervous  theory. 

lxxxiii.  3.  As  the  remarks  on  this  subject  will  apply 
equally  to  his  third  objection,  we  must  allow  him  to 
state  it  in  his  own  words : “It  appears,  from  the  in- 
quiries of  different  anatomists,  and  particularly  of 
Tiedemann  and  Gmelin,  and  of  Serres,  that  the  for- 
mation of  the  larger  masses  of  the  nervous  system 
in  the  foetus,  is  always  posterior  to  many  acts  of  nu- 
trition and  secretion  ; and  that  vessels  ramify,  and 
different  textures  are  already  nourished  in  every  part, 
before  nervous  matter  is  distinctly  formed  there.” 

It  is  proved  by  the  authorities  which  he  quotes, 
and  especially  by  Serres,  that  the  various  parts  of  the 
nervous  system  do  not  spring  from  a common  centre. 
It  is  demonstrated  that  the  brain,  the  spinal  cord, 
and  their  numerous  nerves,  as  well  as  the  great  sym- 
pathetic or  ganglionic  system  of  nerves,  have  each  an 
independent  origin.  The  establishment  of  this  fact  is 
important,  and  bears  directly  upon  our  views.  Each 
having  an  independent  origin,  it  necessarily  follows 
that  the  absence  of  one  or  more  will  not  affect  the 
rest.  In  those  remarkable  and  rare  instances  of 
monstrosity,  in  which  the  brain,  or  spinal  cord,  or 
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both,  are  wanting,  the  great  sympathetic  nerves  are 
present,  from  which  the  internal  viscera  derive  directly 
their  nervous  power.  The  question  is,  are  they  the  cre- 
ators of  it  to  an  extent  sufficient  for  the  demands  of 
the  foetus  ? 

When  we  consider  that  in  many  of  the  lower  links 
of  animated  nature,  these  nerves  perform  the  various 
functions  of  life,  it  is  difficult  to  withhold  an  affirma- 
tion. The  wants  of  the  foetus  are  obviously  extremely 
limited.  If  this  conclusion  be  received  as  legitimate, 
it  is  clear,  that  should  the  nutrition  of  the  foetus  be 
arrested,  whenever  the  great  nervous  centres  are  ab- 
sent, it  would  be  a greater  phenomenon,  and  much 
more  inexplicable,  than  its  gradual  growth  and  deve- 
lopment under  these  peculiar  circumstances. 

lxxxiv.  The  connexion  with  these  centres,  after 
birth,  is  an  indispensable  condition.  The  activity  of 
the  powers  of  life,  according  to  the  principles  which 
are  here  laid  down,  is  maintained  at  an  immense 
expense  of  nervous  energy,  and  can  be  supplied 
only  from  these  sources.  The  nourishment  of  the 
foetus,  in  those  cases  in  which  they  are  absent,  so  far 
from  presenting  any  objection  to  the  nervous  doctrine, 
is  here  shown  to  be  in  perfect  harmony  with  it. 

lxxxv.  In  the  preceding  pages  we  have  endea- 
voured to  show,  that  one  of  the  important  functions  of 
the  arteries,  is  to  convey  nervous  influence  to  the  ex- 
treme vessels  in  which  nutrition  and  other  vital  acts 
take  place.  The  net-work  of  nerves  by  which  they 
are  surrounded,  does  not  arise  either  from  the  brain  or 
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spinal  cord;  nor  does  the  absence  of  either  in  any 
degree  affect  it.  If,  therefore,  the  ganglionic  system  of 
nerves  is  equal  to  the  production  of  the  nervous  prin- 
ciple, these  minute  and  variously  ramifying  nerves,  will, 
as  in  after  life,  transmit  it  to  every  part  of  the  foetus. 

lxxxvi.  If  we  admit,  with  some  celebrated  anato- 
mists, that  the  vessels  of  the  umbilical  cord  are  endowed 
with  nerves,  the  question  immediately  suggests  itself, 
what  is  then  use  ? They  would  be  derived  from  the 
ganglionic  system — a system  which  is  associated  in  all 
the  operations  of  organic  life ; hence,  with  whatever 
structure  they  might  be  conjoined,  it  is  natural  to 
conclude  that  they  would  exercise  corresponding  func- 
tions. As  already  remarked,  the  flow  of  the  arterial 
blood  necessarily  implies  the  transmission  of  the  ner- 
vous fluid  in  the  same  direction.  The  invigorated 
circulation,  in  any  organ,  whether  the  result  of  a 
healthy  or  morbid  process,  is  invariably  accompanied 
with  an  equally  excited  condition  of  its  nerves ; 
and  it  is  acknowledged  that  these,  as  well  as  the 
arteries  of  the  uterus,  are  prodigiously  enlarged  during 
gestation. 

The  direct  connexion  between  the  uterus  and  the 
placenta  has  been  placed  beyond  all  doubt  by  our 
own  researches,*  and,  also,  by  the  experiments  of 
others.  Is  it  then  to  be  supposed  that  the  nerves  of 
the  former  organ  have  no  office,  save  that  of  contri- 
buting to  its  vascularity  ? Is  it  possible  to  imagine 
that  they  quit  the  arteries  the  moment  that  these  pass 
* Physiology  of  the  Foetus,  Liver,  and  Spleen. 
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into  the  placenta?  Previously  they  exist  as  a net- 
work around  them.  If  these  views  arc  justly  founded, 
we  have  a further  illustration  of  the  fact  frequently 
alluded  to,  under  peculiar  circumstances,  viz.,  the 
transmission  of  the  nervous  principle  through  the  same 
channels  which  convey  the  arterial  blood. 

lxxxvii.  4.  His  fourth  objection  is,  that  “such  in- 
jury or  disease  of  the  nervous  system  as  destroys  all 
voluntary  motion  and  sensation  of  a limb,  and  mate- 
rially affects  the  pulse  there,  although  it  usually  modi - 
fies , does  not  stop  the  nutrition  or  the  secretions  there, 
nor  prevent  the  usual  effects  of  inflammation,  which 
are  analogous  to  secretion,  from  taking  place ; and  in 
different  experiments  of  physiologists,  when  the  nerves 
of  secreting  organs  were  cut  ( e . g.  of  Bichat  on  the 
Testicle,  and  Mayo  on  the  Kidney),  secretion  in 
these  organs,  although  sometimes  altered , was  not  sus- 
pended.” 

He  admits  that  injury  or  disease  of  the  nervous 
system  usually  modifies,  but  does  not  arrest  the  nutri- 
tion or  secretion  of  the  part  involved  in  the  mischief. 
According  to  his  own  statement  the  withdrawal  of  a 
portion  of  the  nervous  energy,  or  a certain  induced  con- 
dition of  the  nerves,  is  accompanied  with  obvious  re- 
sults. The  pulse  of  the  limb  is  materially  affected,  and, 
also,  its  nutrition  and  secretions.  On  his  own  show- 
ing these  are  the  consequences  which  flow  from  the 
causes  in  question.  So  far  he  acknowledges  the  influ- 
ence of  the  nervous  fluid  on  these  functions.  He 
objects  to  the  theory  of  its  necessity  in  the  co-opera- 
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tion  of  them,  on  the  ground  that  they  are  not  entirely 
arrested  under  the  particular  circumstances.  If  it  has 
no  essential  relation  to  these  actions,  why  are  they 
modified  in  this  manner?  His  admission  of  the 
effects  and  the  inference  which  he  draws,  are  certainly 
not  happy  illustrations  of  sound  reasoning.  He 
specifies  a certain  amount  of  disturbance  arising  from 
the  injury  of  the  nerves,  so  far  establishing  in  the 
chain  of  causation,  antecedant  and  sequence,  but 
finding  that  vital  action,  though  feeble,  is  still  conti- 
nued, in  place  of  attempting  to  ascertain  whether  any 
channels  can  possibly  exist  for  the  transmission  of  the 
nervous  power,  in  a degree  proportionate  to  such  action, 
which  is  the  only  philosophical  mode  of  proceeding,  he 
immediately  jumps  to  the  conclusion,  that  nervous 
AGENCY  IS  NOT  NECESSARY  TO  NUTRITION  AND  SECRE- 
TION. He  will  scarcely,  on  a reconsideration  of  his 
argument,  insist  on  its  truly  logical  character.  Most 
minds  would  receive  his  facts  as  evidence  of  the  very 
agency  which  he  rejects. 

The  nerves,  which  impart  motion  and  sensibility 
to  the  limb,  are  in  direct  relation  with  the  brain 
and  spinal  cord.  Those  which  confer  the  latter  pro- 
perty, may  possibly  have  a less  intimate  connexion 
with  the  process  of  nutrition  and  secretion  than 
would  be  inferred  from  our  own  views ; their  office 
being  to  establish  sympathetic  relations  with  the 
sensorium.  Those  of  motion  may,  likewise,  have  only  a 
circumscribed  influence  over  the  same  functions,  their 
use  being  chiefly  to  form  such  a combination  with 
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the  muscular  fibre  that  it  shall  readily  obey  vo- 
lition. 

The  arguments  which  are  frequently  adduced  to  show 
the  wisdom  displayed  in  withdrawing  the  nerves  of  the 
viscera  from  the  agency  of  the  will,  as  this  would  be 
liable  to  disturb  their  functions,  might  be  urged  on 
the  present  occasion  in  support  of  these  conjectures, 
and  with  considerable  cogency.  We  shall  leave  them, 
however,  to  the  ingenuity  of  others  to  apply. 

If  we  take  into  account  that  the  functions  of 
organic  life  throughout  the  animal  economy,  are  al- 
most exclusively  maintained  by  the  nerves  derived 
from  the  ganglionic  system,  sheathing  the  arteries  and 
accompanying  them  to  their  minutest  ramifications,  it 
is  not  difficult  to  explain  the  continuance  of  the  func- 
tions under  the  particular  circumstances.  As  long  as 
the  blood  flows  to  the  limb  the  nervous  principle  will 
necessarily  be  transmitted  in  the  same  direction.  That 
which  affects  the  motion  of  the  blood  will  equallymodify 
the  supply  of  the  nervous  energy.  The  inability  to  move 
the  limb,  will  diminish  the  vigour  of  its  circulation 
and  proportionately  the  vital  conditions  of  its  nerves. 

We  should,  therefore,  expect  from  such  injury  or 
disease  of  the  nervous  system,  the  effects  which  inva- 
riably take  place.  No  experiment  can  be  devised  to 
arrest  the  supply  of  nervous  power  to  any  of  the  func- 
tions of  organic  life.  It  is  an  impossibility.  We 
may  materially  lessen  the  stream ; but  so  long  as  the 
arteries  are  allowed  to  convey  their  contents,  it  will 
take  the  same  course. 
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lxxxviii.  Such  are  the  objections  which  have  been 
advanced  by  one  of  the  most  intelligent  and  best  in- 
formed physiologists  of  the  day,  against  the  influence 
of  the  nervous  system  in  nutrition  and  secretion. 
When  examined  in  a candid  and  liberal  spirit  what  is 
the  value  of  them  ? It  is  evident  that  he  has  adopted 
the  prevailing  views,  which,  as  they  accorded  with  his 
own  prepossessions,  did  not  seem  to  require  a rigid 
investigation,  and  thus  without  much  thought  he  has 
given  them  the  sanction  of  his  authority.  Had  he 
studied  them  with  that  attention  they  deserved,  he 
could  scarcely  have  expressed  himself  in  the  manner 
he  has  done.  His  position  and  high  character  give 
to  liis  opinions  great  weight.  From  this  circum- 
stance, and  the  absorbing  interest  of  the  subjects, 
we  shall  proceed  to  the  analysis  of  some  other  of  his 
conclusions.  If  successful  in  the  exposure  of  what  we 
conceive  to  be  fallacies,  we  shall  prepare  the  way  for 
the  reception  of  more  just  and  comprehensive  ideas 
on  the  functions  of  the  nervous  system. 

lxxxix.  5.  In  treating  of  the  section  of  the  eighth 
pair  of  nerves,  he  observes  : “ In  all  experiments 
made  by  cutting  the  nerves  in  the  neck,  it  has  ap- 
peared, that  while  the  secretion  at  the  stomach  was 
suspended  or  diminished,  the  secretion  in  another 
part,  equally  supplied  by  these  nerves , viz.,  the 
bronchi*,  was  altered  and  yreatly  increased .” 

It  is  not  clear  what  inference  he  intends  to  be 
drawn  from  these  remarks.  Is  it  to  show,  that 
the  experiment  is  inapplicable  to  elucidate  the  in- 
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fluence  of  the  nervous  energy  on  digestion ; or,  that 
the  different  effects  to  which  it  gives  rise  invalidate 
altogether  the  nervous  theory  ? 

It  is  not  difficult  to  reconcile  these  apparent  discre- 
pancies. The  secretion  of  the  stomach  is  not  suspended 
on  the  division  cf  these  nerves , if  the  natural  respira- 
tion is  maintained.  We  speak  from  the  result  of 
an  extended  series  of  experiments.  The  increased 
secretions  from  the  bronchiae,  are  the  consequence  of 
the  extraordinary  efforts  which  the  animal  makes  to 
breathe  from  the  congestion  of  the  lungs,  which  is  al- 
ways induced  by  the  experiment,  when  the  ordinary 
conditions  of  respiration  are  not  secured  by  the  intro- 
duction of  a tube  into  the  divided  trachea. 

xc.  “ In  Dr.  Wilson  Philip’s  experiments,”  he  says, 
“the  secretion  of  the  stomach,  suspended  by  the 
operation  in  the  neck,  was  restored  by  galvanism. 
The  result  is  therefore  conclusive  against  any  influence 
from  the  nerves  being  essential  to  secretion,  unless  it 
were  proved  that  nervous  influence  is  identical  with 
galvanism.  Now  this  is  not  proved ; and  if  it  were, 
it  would  give  little  assistance  in  explaining  secretion ; 
because  galvanism  is  a single  known  chemical  agent, 
and  the  difficulty  is,  to  explain  the  evolution  of 
many  and  various  chemical  compounds,  in  different 
parts  of  the  body,  from  the  same  blood.” 

We  will  admit  that  the  identity  of  the  two  is  not 
satisfactorily  proved;  but  if  it  were  our  reasoning 
would  be  very  different  from  his  own.  He  says, 
it  would  throw  little  light  on  the  process  of  secretion, 
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because  galvanism  is  a single  agent,  whereas  many 
and  various  chemical  compounds  are  evolved  from  the 
blood.  Would  it  not  be  of  advantage  to  know  that 
all  secretions  are  so  far  under  the  influence  of  gal- 
vanism, that  they  are  increased  or  diminished,  as  well 
as  modified  in  quality,  according  to  the  amount  exist- 
ing in  the  organs  where  they  are  formed  ? Would  it 
not  be  important  to  know  that  the  office  of  the 
nerves  is  to  convey  it  to  different  parts  of  the  body, 
and  that  their  diversified  phenomena  were  the  result 
of  its  action  on  organized  matter  ? 

xci.  Surely  the  discovery  would  not  be  treated 
with  indifference  or  contempt,  because  it  did  not  ex- 
plain how  the  agent  produced  muscular  contraction,  the 
various  secretions,  and  the  interesting  operations  of 
the  senses.  The  fact  would  enable  us  to  trace  the 
exact  relations  between  a known  single  principle  and 
the  organs  which  compose  the  animal  economy. 

If  the  nerves  transmitted  no  other  agent,  allowing 
this  to  be  the  cause  of  secretion,  would  not  the  differ- 
ence in  the  character  of  the  secretions  necessarily 
arise  from  the  peculiar  structure  of  their  organs  ? 
And  would  not  this  be  in  harmony  with  every  thing 
which  is  observed  in  nature  ? Both  in  the  animal  and 
vegetable  creation,  every  manifestation  of  vitality  de- 
pends on  the  arrangement  of  matter  and  the  principle 
by  which  it  is  pervaded. 

xcn.  The  physiologist  rejects  a single  known  che- 
mical agent  in  the  explanation  of  secretion,  because 
different  secretions  are  formed  in  different  parts  of 
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the  body.  Is  it,  therefore,  to  be  inferred  that  each 
organ  has  its  own  peculiar  vital  principle?  Does 
his  language  admit  of  any  other  interpretation? 
This  would  unquestionably  be  his  line  of  argument, 
though  he  clearly  perceived  that  secretion  was  sus- 
pended or  restored  as  the  nervous  energy  was  'with- 
held or  supplied,  and  simply  because  the  secretions 
were  as  various  as  the  organs  in  which  they  were 
elaborated. 

The  cultivation  of  every  science  is  the  study  of  re- 
lations between  the  objects  which  fall  under  observa- 
tion. How  one  affects  another  is  unknown,  and  lies 
altogether  beyond  the  reach  of  the  human  under- 
standing. To  prove  that  one  agent  exists  throughout 
the  entire  animal  system,  and  that  vital  conditions  are 
modified  according  to  its  distribution,  though  we  may 
be  unable  to  explain  how  it  acts,  is  an  immense  ac- 
cession to  our  knowledge,  and  will  be  fraught  with 
the  happiest  practical  results. 

xcm.  We  shall  proceed  to  examine  a series  of  ob- 
jections, which  are  advanced  by  Professor  Alison 
against  the  galvanic  theory  of  nervous  action.  We 
are  not  led  to  this  step  from  any  anxiety  to  establish 
the  identity  of  nervous  and  galvanic  agency.  Our 
reasoning  is  not  affected  by  any  speculations  on  this 
subject.  The  analysis  is  important  on  other  consi- 
derations. It  will  present,  in  a strong  point  of  view, 
the  limited  and  imperfect  ideas  which  are  generally  en- 
tertained on  the  functions  of  the  nervous  system. 

1.  He  observes,  “the  causes  which  excite,  in  the 
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highest  degree  of  intensity,  those  changes  in  nerves 
by  which  muscles  are  excited  ( e . g.  such  causes  as 
bruising  with  a probe,  or  pricking  with  a pin),  seem 
quite  inadequate  to  the  production  of  a sudden  and 
powerful  galvanic  influence.” 

If  the  nervous  system  is  pervaded  by  an  electric 
agent,  and  the  brain  is  the  chief  source  whence  it  is 
derived,  with  which  extensive  relations  are  esta- 
blished by  the  nerves  throughout  the  animal  economy ; 
why  the  causes  in  question  should  be  inadequate  to 
the  production  of  a powerful  galvanic  influence,  we 
are  at  a loss  to  imagine.  The  injury  inflicted  on  these 
nerves  immediately  arouses  the  principle  within  them, 
the  sudden  disturbance  in  the  distribution  of  which, 
supposing  it  to  be  electric  in  its  nature,  is  well  calcu- 
lated to  excite  the  muscles  to  violent  contraction. 
Are  not  the  phenomena  explicable  on  this  view? 
And  on  what  other  can  we  approximate  towards  an 
explanation?  Galvanism  stimulates  the  muscles  to 
inordinate  action,  and  similar  effects  result  from 
changes  in  the  nervous  system.  They  both  increase 
the  secretion  of  glands ; and,  indeed,  the  very  in- 
fluence which  he  cannot  conceive  to  be  associated  in 
the  operations  of  life,  is  manifested  in  a remarkable 
degree  in  several  fishes ; and  one  of  the  striking  con- 
ditions connected  with  the  apparatus  by  which  it  is 
generated,  is  the  existence  of  a large  amount  of  nervous 
matter.  The  value  of  this  fact  has  never  been  sufficiently 
appreciated  in  the  attempt  to  ascertain  the  properties 
of  the  nervous  system.  In  the  study  of  them  we  cast 
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aside  the  light  reflected  from  a variety  of  objects  in 
nature.  Our  anxiety  is  to  elicit  it  by  rude  and  often 
ill  considered  experiments. 

xciv.  The  human  mind  is  prone  to  trace  analogous 
effects  to  the  same  cause,  and,  in  the  present  instance, 
a departure  from  the  rule  would  be  as  extraordinary 
as  the  objections  which  are  urged  against  the  probable 
identity  of  the  agents  by  which  they  are  produced. 

xcv.  2.  The  writer  again  observes,  “that  these  causes 
(such  as  bruising  with  a probe,  or  pricking  with  a 
pin)  do  not  act  on  all  nerves,  and  through  them  on  all 
muscles  which  they  supply,  but  only  on  the  nerves  of 
certain  muscles , and  only  on  certain  of  these  nerves 
These  apparently  discrepant  effects  are  in  perfect 
harmony  with  the  views  which  were  developed,  at 
great  length,  in  a late  work  of  mine  ;*  and  they  give 
an  insight  into  the  operations  of  the  nervous  system, 
with  which  physiologists  previously  were  entirely  un- 
acquainted. 

Though  it  was  long  since  proved  that  motion  and 
sensation  depend  on  two  different  classes  of  nerves, 
yet  the  vast  application  of  which  the  discovery  is  sus- 
ceptible, in  the  elucidation  of  vital  phenomena,  has 
remained  sterile.  The  progress  and  enterprise  of  half 
a century  have  almost  left  the  important  fact  in  its 
original  state.  The  discovery  was  a great  stride 
in  physiological  science,  but  is  not  every  step  equally 
so  that  displays  the  immense  riches  with  which  it  is 
fraught  ? 

* The  Philosophy  of  animated  Nature,  &c. 
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xcvi.  Is  it  possible  to  imagine  that  tbe  nerves  of 
sensation  and  motion  have  the  same  structural 
relations  to  the  brain,  and  the  organs  to  which 
they  are  distributed?  A nerve  of  motion,  in  all 
muscles,  must  necessarily  have  peculiar  relations  to  its 
fibres,  in  virtue  of  which  volition  in  the  voluntary, 
and  the  nervous  principle  in  the  involuntary  muscles, 
excites  them  to  action.  In  either  case,  for  the  will 
simply  influences  the  direction  of  the  principle,  the 

COURSE  OE  THIS  IS  FROM  THE  GREAT  NERVOUS  CEN- 
TRES TOWARDS  THE  ORGANS  WHICH  ARE  ROUSED  TO 

activity.  In  the  nerves  of  sensation,  it  flows  to- 
wards THE  SENSORIUM,  OR  TRANSMITS  IN  THAT 
DIRECTION  THE  IMPRESSIONS  WHICH  IT  RECEIVES. 
Where  then  is  the  objection  to  the  nervous  theory  in 
these  different  results  ? Would  it  not  be  a marvel,  if 
the  nerves  of  sensation  were  the  channels  through 
which  the  mind  conveyed  its  energies  to  the  muscles ; 
or,  if  the  nerves  of  motion  were  the  media  for  the 
transmission  of  impressions  to  the  brain  ? Obvious 
as  these  truths  are  they  have  not  been  seized,  in  their 
practical  application,  by  any  writer.  If  they  had  been 
appreciated  by  the  distinguished  physiologist,  whose 
objections  to  the  galvanic  theory  of  nervous  action  it 
is  our  business  to  analyze,  would  these  have  been  ad- 
vanced as  fatal  to  it  ? Would  he  have  opposed  to  it 
phenomena  which  are  in  harmony  with  their  respec- 
tive causes  ? 

xcvn.  3.  In  his  next  objection  he  observes : “we  have 
seen  that  the  power  of  exciting  muscular  contraction 
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is  so  far  from  residing  in  nervous  substance  in  general, 

THAT  IT  RESIDES  ON  ONE  SURFACE  OF  THE  SPINAL 

cord,  and  not  on  the  other, — nor  in  its  centre  ; nay  ; 
it  resides  in  one  part  of  a nervous  fibre,  in  the  me- 
dulla oblongata,  and  not  in  another  part  of  the  same 
fibre,  half  an  inch  higher  in  the  brain.” 

These  interesting  facts  are  explicable  on  the  views 
which  are  here  developed,  and  are  partly  explained  in 
the  immediately  foregoing  remarks.  The  nerves  of 
motion  arise  from  the  anterior  surface  of  the  spinal 
cord ; the  nerves  of  sensation  from  the  posterior ; 
and,  therefore,  it  is  evident  that  the  nervous  principle 
which  resides  equally  in  both,  is  not  subject  to  the  same 
laws  in  each.  The  structure  of  the  one,  gives  it  pecu- 
liar relations  to  the  muscular  fibre ; that  of  the  other, 
peculiar  relations  to  a certain  portion  of  the  sensorium 
which  takes  cognizance  of  impressions.  The  disco- 
very of  these  two  functions  of  the  spinal  cord  is  due  to 
Magendie  and  Bell,  and  has  been  placed  beyond  all 
doubt  by  the  labours  of  Beclard,  Midler  and  others. 

Is  it  not  singular  that  the  writer,  familiar  with  this 
important  contribution  to  physiological  science,  should 
adduce  the  phenomena  as  subversive  of  the  galvanic 
theory  of  nervous  action,  when  they  are  obviously 
not  only  in  accordance  with  it,  but  are  inexplicable 
on  any  other  view  ? That  the  whole  length  of  appa- 
rently the  same  nervous  fibre  should  not  exhibit  the 
same  properties,  presents  no  difficulty.  One  particular 
part  of  the  medulla  oblongata  is  proved  to  be  the  seat 
of  sensibility;  and  another  that  of  motion.  The 
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jiervous  fibre  that  extends  beyond  the  seat  of  either , has 
no  longer  those  relations  with  it  which  are  essential 
to  sensation  or  motion,  otherwise,  why  should  not 
the  brain  and  cerebellum,  which  are  chiefly  formed 
by  the  expansion  of  the  nervous  matter  derived  from 
the  medulla  oblongata,  exhibit  the  properties  of  the 
parts  whence  they  are  derived  P 

xcvm.  4.  In  further  confirmation  of  his  objections, 
the  writer  says,  “ that  no  galvanic  action  can  be  de- 
tected by  the  finest  galvanometer  in  a nerve,  at  the 
l moment  when  some  change,  consequent  on  its  irrita- 
tion, and  transmitted  along  it,  is  exciting  a muscle  to 
contraction.” 

Our  inability  to  discover  the  presence  of  the  prin- 
ciple is  no  evidence  of  its  non-existence.  The  failure 
may  arise  from  one  of  two  circumstances,  either  the 
want  of  sufficient  delicacy  in  the  instruments  employed, 
or,  indeed,  these  may  possibly  by  their  action  defeat 
the  object  in  view.  The  quantity  of  the  nervous  fluid 
which  circulates  in  a nerve,  when  it  is  exciting  a muscle 
to  contraction,  may  be,  and  probably  is,  too  small  to 
be  detected  by  any  of  the  ordinary  means  in  use. 

xcix.  5.  We  are  further  informed,  “ that  a sensitive 
nerve,  going  to  a muscle,  is  equally  capable  as  its 
motor  nerve,  of  conducting  a galvanic  current  to  the 
muscle,  and  thereby  exciting  it,  although  no  irritation , 
confined  to  that  sensitive  nerve,  has  any  power  of  ex- 
citing the  muscle  to  contraction.” 

If  writers  on  physiology,  in  place  of  adopting  im- 
plicitly the  conclusions  and  reasoning  of  others. 
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would  more  frequently  analyze  the  experiments  brought 
forward,  and,  where  it  was  necessary,  appeal  to  na- 
ture themselves,  works  on  the  same  branch  of  science 
would  not  be  merely  the  echo  of  each  other;  nor 
would  the  progress  of  knowledge,  especially  in  reference 
to  the  powers  of  life,  be  so  slow  or  questionable.  This 
objection  of  the  writer  is  an  illustration  of  the  force 
of  these  remarks.  What  he  states  is  perfectly  true. 
The  nerve  of  sensation  conveys  the  galvanic  fluid 
which  excites  muscular  contraction,  while  no  irritation 
of  it  induces,  in  any  degree,  the  same  effect.  In  nu- 
merous experiments  which  we  performed  to  elucidate 
this  subject,  it  was  fomid  that  a moistened  thread, 
or  anything  else,  was  equally  as  efficient  as  the  sensi- 
tive nerve,  in  co-operation  with  the  galvanic  fluid, 
in  rousing  the  muscle  to  contraction.*  The  nerve 
is  simply  the  conductor  of  it,  which  is  drawn  in  that 
direction  by  the  position  of  the  wire  in  connexion 
with  the  other  pole  of  the  battery. 

* “ Experiment  I. — The  negative  side  of  the  battery  was 
connected  with  the  heart,  and  the  positive  with  the  jugular 
vein.  The  heart  was  immediately  affected ; its  enfeebled  con- 
traction was  changed  into  an  imperfect  vermicular  motion. 
The  positive  wire  was  afterwards  brought  in  contact  with  the 
vena  cava  in  the  abdomen ; the  heart  was  again  excited,  but  did 
not  present  the  same  peculiarity. 

“Experiment  II. — The  negative  wire,  as  in  the  preceding 
experiment,  was  in  contact  with  the  heart ; the  positive  was 
connected  with  the  mucous  membrane  of  the  nose;  the  con- 
tractions of  the  heart  were  instantly  renewed.  The  same  effect 
was  observed  on  the  positive  wire  being  placed  in  the  substance 
of  the  brain. 
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It  is,  as  he  states,  impossible  to  exeite  the  muscle 
by  any  irritation  of  the  sensitive  nerve,  though  the 
effect  takes  place  in  operating  on  the  motor  nerve. 
Is  not  the  reason  obvious  ? The  former,  were  it  still 
pervaded  by  the  nervous  fluid,  has  not  the  necessary 
structural  relations  to  the  muscle,  to  enable  the  irri- 
tation influencing  the  motion  of  the  nervous  current, 
to  give  rise  to  muscular  contractions.  As  already  ob- 
served, its  function  is  to  impart  sensibility  to  organs. 

c.  6.  The  last  of  his  objections  is  one  that  is  ad- 
duced by  all  physiologists  as  fatal  to  the  imagined 
identity  of  nervous  and  galvanic  influence.  “That 
such  an  injury  of  a nerve,”  he  says,  “ as  completely 
prevents  any  irritation  above  the  injured  part  from 
exciting  the  muscle  supplied  by  it,  has  no  effect  in 
preventing  the  transmission  of  a galvanic  current  from 
the  upper  part  of  the  nerve  through  the  injured  party 
so  as  to  excite  that  muscle.” 

We  have  elsewhere  exposed  the  fallacy  of  this 
conclusion,  and  by  an  experiment  which  is  as  simple 


“ Experiment  VI.— The  heart  was  entirely  separated  from 
the  body,  and  isolated  by  means  of  glass ; a piece  of  thread 
was  then  tied  to  a small  portion  of  the  aorta  connected  with  the 
organ,  and  was  afterwards  moistened.  When  the  positive  wire 
was  in  contact  with  the  heart,  and  the  negative  with  the  thread, 
or  when  reversed,  the  contractions  of  the  heart  were  again 
manifest.  These  were  not  characterized  by  an  almost  imper- 
ceptible motion  of  a few  muscular  fibres,  but  were  accom- 
panied by  the  simultaneous  contractions  of  the  different  cavities.” 
—Experimental  Inquiry  into  the  Laws  or  Life,  &c. 
p.  277. 
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as  it  is  satisfactory  in  its  results.  It  is  thus  related  in 
the  work  to  which  we  allude  : — “We  conceived,  how- 
ever, that  the  electric  fluid  might  possibly,  through  other 
channels  than  the  trunk  of  the  nerve,  find  a passage  to 
the  muscles,  and,  therefore,  to  obviate  all  sources  of 
fallacy,  we  separated  (in  a rabbit)  the  spine,  at  the 
fourth  lumbar  vertebra,  from  the  body,  and  then 
divided  the  limb  from  the  pelvis,  so  that  the  two  portions 
might  be  connected,  at  pleasure,  by  the  nerve  only. 
When  the  two  ends  of  the  nerve  were  in  the  least  de- 
gree apart  from  each  other,  the  electric  fluid  did  not 
produce  any  muscular  contractions , but  they  wrere  ob- 
served as  soon  as  the  two  ends  were  placed  in  juxta- 
position, clearly  proving  that  in  the  experiments  of 
Muller  and  others,  the  electricity  had  been  transmitted 
not  directly  through  the  nerve  operated  upon,  but 
through  other  channels  to  the  muscles.  The  experi- 
ment was  most  striking  and  satisfactory.  When  the 
space  between  the  two  ends  of  the  nerve  became 
moist  a slightly  conducting  medium  was  established. 
In  order  to  insure  success  it  is  necessary  that  the  glass 
on  which  the  nerve  rests  should  be  perfectly  dry.”* 

In  all  previous  experiments,  when  the  nerve  was 
tied,  injured  or  divided,  sufficient  care  had  not 
been  taken  to  prevent  the  current  being  conveyed 
through  other  channels  to  the  muscle.  When  these  were 
entirely  excluded,  the  division  of  the  nerve  was  as 
efficient  in  intercepting  the  galvanic  as  the  nervous 
principle. 

* Philosophy  of  animated  Nature,  kc.,  p.  145. 
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ci.  We  have  thus  briefly  brought  under  review  the 
facts  and  arguments  of  a high  authority,  not  only  in 
opposition  to  the  necessity  of  the  nervous  influence  in 
the  performance  of  the  functions  of  organic  life,  but 
also  to  the  probable  identity  of  the  galvanic  and 
nervous  agency.  The  enlightened  reader  will  be 
surprised  at  some  of  the  objections  which  are  urged, 
indicating  as  they  do  (whatever  may  be  the  value  of 
our  own  remarks,)  a limited  acquaintance  with  the 
laws  of  nervous  action,  and  a tendency,  moreover, 
to  receive  the  facts  and  statements  of  others  without 
a due  examination  of  their  worth. 

cn.  Though  Professor  Alison  regards  “ secretion 
and  nutrition  as  truly  independent  of  nervous  agency ,” 
he  admits  “ that  physical  impressions  on,  or  injuries 
of,  the  nervous  system,  materially  and  variously 
influence  these  functions  — such  as  division  of  the 

eighth  nerve  in  the  neck,  the  section  of  the  fifth 
nerve  and  injury  of  the  spinal  cord.  The  organs 
which  receive  their  nervous  energy  from  these  sources, 
are  greatly  altered  in  condition.  Inflammation  and 
its  supposed  effects  are  the  usual  consequences. 
These,  he  says,  are  detected  in  the  stomach  on  the 
division  of  the  eighth  nerve ; in  the  eye-ball,  the  gums, 
the  membrane  of  the  nose,  on  the  section  of  the  fifth 
nerve;  and  lastly  in  the  bladder,  on  injury  of  the  spine,  f 
“ It  may,”  he  concludes,  “ therefore,  be  reasonably 

* Opus  cit.  p.  114. 

f Aujourdi  ’hui  quclques  physiologistes  voient  partout  des  in- 
flammations ; chaque  phenomene  et  chaque  produit  patholo- 
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conjectured  that  the  effect  of  the  section  of  the  nerve 
is  merely  to  suspend  the  sensations  of  the  part, 
and  thereby  greatly  diminish  or  alter  its  secretions ; 
and,  as  these  secretions  serve  as  a defence  from  the 
irritation  of  foreign  matters,  to  which  these  parts  are 
habitually  exposed,  the  effect  of  their  diminution  or 
change  is  to  dispose  the  parts  to  inflammation  from  that 
irritation.  On  this  supposition,  changes  in  secretion 
or  nutrition  are  not  the  direct  effect  of  the  injuries  of 
the  nerves,  hut  are  to  he  ascribed  to  the  loss  of  the 
sensations  by  which  certain  secretions  are  habitually 
excited  and  modified.”* 

There  is  no  small  degree  of  ingenuity  exhibited  in 
these  remarks.  The  phenomena  which  he  endeavours 
to  account  for,  may,  however,  be  explained  on  very 
different  views.  We  will  first  consider  the  nature  of 
the  causes  which  influence  the  condition  of  the 
stomach  on  the  section  of  the  vagus  nerves,  and  in 
treating  of  this  subject,  our  observations  will  be 
founded  on  our  own  repeated  experiments.  The 
division  of  them,  as  previously  stated,  invariably  dis- 
turbs the  respiratory  functions  and  of  course  propor- 

gique  est  a leurs  yeux  l’effet  de  cette  cause  universelle.  C'est, 
comme  je  l’ai  deja  dit,  etendre  abusivement  le  nom  d’inflammation 
a des  operations  vitales  qui  sont  evidemment  le  r^sultat  d’un 
tout  autre  travail ; c’est,  partager  l’erreur  de  Smith,  et  de 
Jean  Hunter  (and  how  many  others  might  be  added  to  the 
list),  qui  voyaient  aussi  dans  chaque  secretion  augmentee  le 
resultat  d’une  inflammation.” — Traite  D'Anatomie  Pathologique 
par  J.  F Lobsteiu,  tom.  I.,p.  222. 

* Opus  cit.,  p.  115. 
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tionately  the  circulation  of  the  blood.  Not  only  is 
congestion  of  the  lungs  induced,  but  of  the  stomach 
and  other  viscera.  They  are  all  involved  in  the 
altered  distribution  of  this  fluid.  The  weight  of  the 
liver  and  of  the  lungs  is  greatly  increased.  The 
stomach  is  similarly  affected.  Its  numerous  vessels 
have  become  much  more  evident,  giving  to  its  mucous 
membrane  an  appearance  which  is  regarded  as  indica- 
tive of  inflammation.  This,  however,  would  not  be 
the  result  of  the  irritation  to  which  he  alludes,  arising 
from  any  defect  in  the  sensibility  of  the  organ,  were 
the  nerve  which  is  divided  one  of  sensation.* 

The  section  of  these  nerves,  when  care  is  taken  to 
maintain  the  natural  respiration,  does  not  for  a con- 
siderable time  produce  this  condition  of  the  stomach 
or  of  the  other  viscera,  which  should  he  observed, 
if  such  he  the  invariable  result  of  the  loss  of  the  sensa- 
tions of  the  parts. 

It  is  not  necessary  to  remind  the  writer,  he  is 
familiar  with  the  fact,  that  it  is  often  impossible 
to  discriminate  between  inflammation  and  conges- 
tion. They  are  reciprocally  causes  and  effects.  The 
former  cannot  exist  without  the  latter,  but  this  is  fre- 
cpiently  mistaken  as  evidence  of  inflammatory  action. 

It  is  singular  that  the  physiologist,  in  the  attempt 

* Brachet,  in  his  experiments  to  determine  the  influence  of 
the  nervi  vagi  on  digestion,  concludes,  that  “ces  nerfs  sont 
done  destines  a entretenir  les  mouvemens  de  Vestomac,  ce  sont 
eharges  de  porter  h sa  couche  musculaire  Faction  nerveuse  sous 
Tinfluence  de  laquellc  elle  se  contracted’ — Opus  cit.,p.  205. 
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to  explain  the  phenomena,  leaves  almost  entirely 
out  of  consideration,  the  immediate  or  serious 
changes  that  may  be  produced  by  these  injuries 
of  the  nervous  system,  in  the  circulation  and 
qualities  of  the  blood.  In  many  instances,  they  are 
the  first  links  in  the  chain  of  causation  which 
are  disturbed,  and  a knowledge  of  the  fact  is 
essential  to  a rational  explanation  of  the  nature  and 
origin  of  various  functional  and  structural  modifica- 
tions. 

cm.  The  next  instance  in  illustration  of  his  views 
is  the  following : — “ The  inflammatory  condition,  with 
increased  and  altered  secretion,  of  the  mucous  mem- 
brane of  the  bladder,  in  many  cases  of  paraplegia, 
dependent  on  injury  of  the  spinal  cord  ” 

These  changes  are  ascribed  to  the  loss  of  the 
sensations  of  the  organ.  In  many  of  these  cases,  the 
power  of  motion,  as  well  as  sensation  of  the  lower 
extremities,  are  destroyed.  But  whatever  may  be 
the  amount  of  mischief  resulting  from  the  injury,  by 
what  facts  or  process  of  reasoning  can  it  be  shown, 
that  the  morbid  secretions  are  owing  to  any  defect  in 
the  sensibility  of  the  bladder  ? The  power  of  con- 
tractility is  equally  dependent  on  the  nervous  energy 
derived  from  the  spinal  cord,  and  will  be  affected  by 
its  disease. 

There  are  obviously  three  effects  which  co-exist, — 
alterations  in  the  motory,  sensitive  and  circulatory 
conditions  of  the  bladder ; and  by  what  refined  species 
of  analysis  he  can  select  one > as  the  cause  of  the 
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vitiated  or  modified  secretions,  it  is  not  easy  to  con- 
ceive. He  does  not  inform  us  by  what  means  he 
arrives  at  this  conclusion.  Were  the  injury  confined 
to  a nerve  of  sensation,  the  fact  might  appear  to  lend 
some  support  to  his  doctrine ; but  when  the  motory 
properties  are  equally  deranged  with  the  sensitive,  the 
former  may  be  urged  with  as  much  propriety  as  the 
latter,  and  in  our  opinion  with  greater  force,  as  the 
first  disordered  link  in  the  mysterious  change  of 
causation. 

According  to  the  principles  pervading  this  inquiry, 
the  nervous  fluid  and  the  blood  flow  towards  organs 
in  the  ratio  of  their  activity.  All  vital  action  is  not 
only  dependent  on  the  stimuli  which  it  receives,  but 
influences  and  governs  their  direction,  whether  the 
organ  be  the  seat  of  secretion,  absorption,  nutrition,  ex- 
halation, muscular  contraction,  sensation  or  thought. 
The  diminution  or  disturbance  of  this  vital  action,  by 
the  withdrawal  or  interruption  of  its  nervous  prin- 
ciple, as  in  injury  of  the  spine  producing  paraplegia, 
at  once  gives  rise  to  congestion  of  the  bladder.  How 
can  its  circulation  be  maintained,  as  in  health,  when 
other  conditions,  essential  to  its  functions,  are  either 
wanting  or  disordered?  The  contractility  of  the 
organ  and  its  natural  secretions,  are  clearly  two  of 
these  conditions. 

Is  it,  therefore,  extraordinary,  under  these  circum- 
stances, that  the  secretions  of  the  bladder  are  either 
“altered  or  increased?”  But  where  is  the  evidence 
that  these  changes  are  to  be  traced  to  a modification 
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It  is  not  possible  to  conceive  a case,  that  more 
beautifully  illustrates  the  necessity  of  nervous  agency 
in  all  vital  operations,  than  the  one  we  are  now  con- 
sidering. The  study  of  it,  according  to  the  views 
developed  in  this  inquiry,  displays,  in  a strong  light, 
the  dependence  of  every  species  of  vital  action  on  the 
uninterrupted  co-operation  of  the  brain.  Whatever 
cause  circumscribes  its  sphere  of  influence,  whether  a 
modification  of  its  own  functions,  or  changes  in  the 
condition  of  nerves,  produces  obvious  structural 
effects  proportionate  to  the  severity  of  the  circum- 
stance. 

Some  of  the  diseases  to  which  Professor  Alison 
alludes,  as  the  consequences  of  the  section  of  the  fifth 
nerve,  are  frequently  observed,  and  scarcely  in  a miti- 
gated degree,  in  persons  who  have  suffered  from  long 
continued  mental  depression.  What,  indeed,  are  the 
affections  to  which  this  does  not  give  rise  P In  these 
instances,  there  is  no  injury  or  disease  of  sensitive 
nerves  to  account  for  the  phenomena.  The  cause, 
however,  to  which  they  are  to  be  traced,  is  to  a great 
extent  the  same.  The  abstracted  and  desponding  state 
of  the  mind,  is  unfavourable  to  the  distribution  of  the 
animating  principle  from  the  nervous  centres  through 

their  diversified  channels  : the  eye  lacks  its  fire, the 

countenance  its  animation — the  muscles  their  power 

of  motion, — the  secretory  organs  their  activity, in 

fact,  the  manifestations  of  life  throughout  the  ex- 
tended vital  surface,  whether  within  or  without  the 
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body,  in  connexion  with  the  sensorium,  are  feeble 
and  variously  disordered. 

With  these  remarks  we  shall  close  our  analysis  of 
the  views  of  Professor  Alison  against  the  nervous 
theory.  Their  importance  and  the  distinguished 
character  of  the  expounder  of  them,  would  be  an 
ample  apology,  if  any  were  necessary,  for  the  space 
occupied  by  our  observations. 

Original  and  valuable  discoveries  are  frequently 
objected  to,  by,  at  least,  nine-tenths  of  readers,  from 
an  impression  that  they  are  not  required  for  the 
elucidation  of  the  phenomena  on  which  they  pro- 
pose to  throw  light.  They  conclude,  if  familiar 
with  the  subjects  brought  under  consideration,  that 
these  are  satisfactorily  explained  on  the  prevailing 
doctrines  of  the  day;  or  if  not  sufficiently  informed 
to  exercise  their  own  judgment,  they,  nevertheless, 
conclude,  that  such  an  amount  of  error  as  is  at- 
tempted to  be  exposed,  can  scarcely  exist.  To  show 
the  grounds  on  which  these  strictures  are  based, 
is,  therefore,  a necessary  preliminary  step  towards 
the  establishment  of  sound  physiological  principles. 

cvi.  Physiologists,  who  do  not  allow  that  the 
motion  of  the  heart  or  the  secretions  generally,  de- 
pend in  any  degree  on  nervous  agency,  nevertheless, 
admit,  that  the  organs  which  exercise  the  different 
functions,  are,  in  cases  of  emotion,  influenced  by  it 
through  their  particular  nerves.  This  doctrine  is 
universally  maintained.  When  critically  examined 
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what  is  its  value  ? In  the  first  place,  the  readiness  with 
which  impressions  are  conveyed  to  these  organs,  and 
the  obvious  effects  which  follow,  prove  the  existence  of 
nervous  media  between  them  and  the  brain . In  the  second 
place,  if  the  contractions  of  the  heart  are  augmented 
both  in  frequency  and  force,  and  the  secretions  are 
likewise  excited,  it  is  further  established,  that  the 
media  have  certain  definite  structural  relations  to  the 
organs  performing  these  functions ; and  lastly,  that  the 
fluid,  principle  or  energy,  whatever  name  be  given  to 
that  which  they  transmit,  is  the  same  in  nature  as 

THAT  WHICH  IS  ORDINARILY  EXPENDED  IN  THESE 
VITAL  OPERATIONS. 

The  two  first  conclusions  will  not  be  questioned. 
The  last  is  equally  incontrovertible.  We  must  allow, 
that  the  something  which  is  added  to  what  already  ex- 
ists in  the  nerves,  is  either  the  same  or  different.  If 
we  adopt  the  latter  inference,  it  is  then  evident  that 
there  are  two  agents  in  the  animal  economy  capable 
of  producing  the  same  effects.  To  invigorate  the 
contractions  of  the  heart,  and  to  increase  the  secre- 
tions, are  effects  to  be  ascribed  to  the  new  power 
which  is  brought  into  play  through  the  nerves.  It 
will  surely  be  permitted  to  have  the  credit  of  the 
changes  induced.  If  a ball  move  at  a certain  rate 
from  a given  impulse,  and  its  speed  be  suddenly 
accelerated,  it  must  be  from  a second  impulse,  or  a 
cause  which  is  to  be  accounted  for.  Ordinary  minds 
would  be  apt  to  conclude,  that  the  cause,  in  both  in- 
stances, was  the  same. 
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Nature  is  not  profuse  in  her  principles,  but  in  her 
adaptations  or  arrangements  of  matter.  In  these  she 
is  inexhaustible.  How  much  more  consonant  to 
common  sense,  (which  is  too  little  exercised  in  the  in- 
vestigations of  physiology)  nay,  to  shrewd  philosophical 
reasoning,  also,  is  the  view,  that  all  the  variety  of  mo- 
difications in  the  functions  of  life,  arise  from  the  altered 
conditions  in  the  distribution  of  one  pervading  agent ! 

We  look  upon  the  roots  of  a plant  and  see  that  it 
is  for  the  purpose  of  connecting  it  with  the  soil,  and 
deriving  from  it  the  materials  essential  to  its  growth ; 
we  find  on  examining  its  structure,  that  it  is  adapted 
to  the  conveyance  of  its  fluids  to  the  branches  and 
leaves,  and  that  the  changes  they  undergo  are  pro- 
portionate to  the  luxuriance  of  the  foliage.  We 
observe,  also,  the  heart  and  its  associated  vessels 
for  the  transmission  of  the  blood ; but  when  we 
direct  attention  to  the  nervous  centres  and  trace 
the  multitude  of  nerves  which  radiate  from  them, 
and  perceive  that  the  organs  which  they  connect, 
are  invariably  excited  or  depressed  by  all  changes 
in  the  condition  of  these  centres,  we  hesitate  to 
acknowledge,  that  the  office  of  these  nerves  is  to  carry 
the  vivifying  current  throughout  the  animal  economy. 
According  to  the  arguments  of  many  distinguished 
physiologists,  the  nerves  are  not  wanted  for  the  heart, 
nor  do  they  play  any  essential  part  on  the  great 
theatre  of  organic  life. 

The  doctrine  that  the  brain  acts  through  the  nerves, 
in  cases  of  emotion,  and  docs  not  regularly  furnish  a 
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stimulus  which  is  conveyed  through  these  channels, 
is  an  absurdity,  which  it  is  most  important  to  ex- 
pose. Does  it  seem  probable  that  these  channels 
were  created  only  for  occasional  use  ; and,  indeed,  for 
the  purpose  of  disturbing  the  powers  of  life  ? 

cvn.  The  facts  in  illustration  of  the  influence  of 
the  mind  on  the  functions  of  secretion  and  nutrition, 
fall  within  the  observation  of  every  one.  The  sudden- 
ness with  which  the  effects  are  produced  are  remark- 
able. The  secretion  of  milk  is  modified  both  in 
quantity  and  quality.  It  is  sometimes  at  once 
arrested,  nor  is  it  readily  re-established  by  a change 
of  feelings.  Midler  remarks,  it  has  been  said,  “ that 
the  presence  of  the  foal  has  an  effect  on  the  secretion 
of  milk  in  the  mare.”  Such  statements  are  generally 
received  with  some  ridicule,  or  at  least  great  distrust. 
The  fact,  however,  is  unquestionable,  and  the  explana- 
tion of  it  shows,  how  beautifully  adjusted  are  the 
means  which  nature  employs  for  the  accomplishment 
of  her  ends. 

The  foal,  as  every  young  dependent  animal,  is 
an  object  which  keeps  in  vigorous  operation  the  ma- 
ternal affections,  the  exercise  of  which  is  a stimulus 
to  the  brain,  and  thus  maintains  in  healthy  and  excited 
action  the  nerves  which  establish  the  relations  between 
it  and  the  mammee.  Mark  the  expression  of  the 
maternal  eye  and  countenance  in  the  human  species, 
when  the  child  is  fondled  or  caressed!  The  mother 
eloquently  speaks  in  every  feature.  Do  not  imagine 
that  this  state  of  the  mind  is  an  unimportant  con- 
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dition  in  reference  to  her  duties.  The  feelings  are  not 
implanted  simply  as  a source  of  gratification  to  re- 
ward her  for  her  toil,  anxiety  and  trouble.  This  is 
only  part  of  their  office.  They  are  equally  for  the 
purpose  of  stimulating  that  secretion  on  which  the  health 
and  well-being  of  the  child  depends. 

In  some  of  the  lower  animals,  we  have  often 
watched  the  manifestation  of  the  maternal  emotions 
aroused  by  our  interference.  See  the  position  of  the 
head  and  of  the  whole  body  when  couched, — the  ex- 
pression of  the  eye  and  of  the  countenance  in  the 
bitch  when  she  apprehends  danger  to  her  young. 
We  perceive  the  strength  of  her  affections.  They 
and  the  secretion  of  the  milk  come  into  existence  at 
the  same  time  and  gradually  decline  together. 

cvm.  The  agency  of  the  mind  is,  perhaps,  as 
strongly  exemplified  in  the  generative  organs,  as  in 
any  instance  that  can  possibly  be  adduced.  The 
secretion  of  semen  and  other  conditions,  are  modified 
in  a remarkable  manner.  They  are  increased  or 
diminished  according  to  the  character  of  the  prevail- 
ing feelings.  In  this  case,  as  in  the  preceding  one, 
the  relations  between  certain  states  of  the  brain  and 
the  organs  affected,  through  the  instrumentality  of 
the  nerves,  are  strikingly  displayed. 

cix.  The  phenomena  which  result  from  fear,  as  the 
trembling  of  the  limbs,  profuse  perspirations,  the 
flow  of  urine  or  the  action  of  the  bowels,  we  have 
shown,*  do  not  arise  from  any  influence  transmitted 
* Philosophy  of  animated  Nature,  &c. 
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from  the  cerebrum,  or  from  any  impressions  directly 
communicated  to  the  parts  exhibiting  these  effects,  but 
from  the  induced  condition  of  the  brain  which  inter- 
rupts the  flow  of  the  nervous  fluid  to  them  ; or  w hich 
disturbs  the  natural  relations  between  it  and  the  de- 
pendent organs.  The  nerves,  whether  they  belong  to 
the  limbs,  the  bladder,  the  intestines,  or  the  surface 
of  the  body,  no  longer  convey  that  amount  of  the 
nervous  principle  which  is  essential  to  the  tone  and 
vigour  of  the  muscles,  as  well  as  the  correct  perform- 
ance of  other  vital  operations,  and  hence  the  various 
phenomena  which  are  observed.  The  relaxed  state  of 
the  containing  organs,  or  of  the  secretory  vessels, 

allows  the  fluids  to  escape. 

cx.  The  derangement  of  the  nervous  system,  which 
is  indicated  by  the  diminished  or  vitiated  secretions, 
affects  equally  the  process  of  nutrition.  The  materials 
which  this  requires  are  no  longer  furnished  in  then 
usual  quantity,  or  possessing  the  necessary  vital  pro- 
perties, in  consequence  of  which  the  body  rapidly  loses 
its  flesh.  The  entire  change  is  not  attributable  to  either 
of  these  causes,  but  partially,  also,  to  a modification 
in  the  condition  of  the  parts  the  seat  of  nutrition, 
which  still  further  illustrates  the  importance  of  the 
nervous  influence  in  the  operations  of  life. 

In  the  course  of  a few  days  or  a much  less  period, 
the  body,  when  suffering  from  severe  mental  depres- 
sion, loses  its  development  to  a degree  that  cannot  be 
accounted  for  on  the  ordinary  ingesta  being  withheld, 
or  their  imperfect  elaboration.  These  arc  co-ex- 
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isting  and  influential  circumstances ; but  there  are 
others  to  which  writers  have  never  directed  atten- 
tion. 

The  fluids  which  circulate  in  the  extremities  and  on 
the  surface  of  the  body,  retain  their  natural  distribu- 
tion as  long  as  the  vital  powers  generally  are  carried 
on  with  vigour,  but  when  this  ceases  to  be  the  case, 
as  in  distressing  mental  affections,  they  rapidly  flow 
towards  the  internal  viscera  in  which  they  accumu- 
late. These  are  inevitable  effects.  The  fluids  are 
kept  in  their  several  situations  by  the  existing  vital 
actions  and  by  the  energy  with  which  the  heart  con- 
tracts. The  diminution  in  the  force  of  the  latter, 
conjoined  with  the  feebleness  of  the  former,  are 
amply  sufficient  to  explain  the  extraordinary  alter- 
ations in  the  appearance  of  the  animal  system.  Its 
bulk  is  made  up  largely  of  the  fluids  which  are  in 
constant  circulation,  and,  therefore,  whatever  mate- 
rially modifies  their  direction,  will  produce  corres- 
ponding results  in  its  external  conditions. 

cxi.  These  views  are  interesting  not  simply  from 
the  facility  with  which  they  elucidate  numerous  phe- 
nomena, hitherto  unexplained ; but  from  their  prac- 
tical application  to  the  study  and  treatment  of  dis- 
eases. It  is  impossible  for  the  medical  student — to 
survey  the  wide  field  of  vital  action  here  brought  under 
observation, — to  trace  the  causes  in  operation, — to  per- 
ceive the  dependence  of  one  system  upon  another,  and 
to  understand  the  mode  in  which  the  disturbance  of 
one  affects  the  rest,  without  feeling  that  he  has  acquired 
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a command  over  the  powers  of  life,  which  may  be 
wielded  with  precision,  accuracy  and  energy  in  the 
mitigation  of  human  suffering,  in  a degree  far  greater 
than  distinguished  its  previous  exercise. 


SECTION  VI. THE  RELATIONS  OF  THE  NERVOUS  SYSTEM  TO 

THE  ORGANS  OF  GENERATION. 

cxii.  There  is  no  department  of  physiology  pos- 
sessing a higher  degree  of  interest  than  the  one 
which  it  is  our  object  briefly  to  investigate.  Whether 
we  consider  the  constitutional  changes  arising  from 
the  development  or  activity  of  these  parts  of  the 
animal  system,  or  the  variety  of  diseases  attributable 
to  their  undue  excitement  or  disturbance,  the  subject 
has  urgent  claims  on  our  attention.  The  organs,  in 
both  sexes,  are  furnished  with  numerous  nerves  from 
the  spinal  cord,  the  great  sympathetic,  as  also  with 
branches  from  the  par-vagum.  The  extensive  rela- 
tions which  these  establish  throughout  the  animal 
economy,  will  explain  the  vast  influence  which  the 
generative  system  exerts  on  the  powers  of  life. 

The  organs  are,  also,  abundantly  supplied  with 
arteries,  the  capacity  and  functions  of  which  are 
modified  by  various  circumstances.  It  is  worthy  of 
remark,  that  the  net-work  of  nerves  which  surround 
them,  exists  to  a much  greater  extent  than  in  arteries 
belonging  to  the  extremities.  The  extraordinary  dif- 
ference which  they  present  in  this  respect,  is  a fact 
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strongly  corroborative  of  the  views  which  ascribe  to 
these  vessels  the  office  of  conveying  the  nervous  fluid 
as  well  as  the  arterial  blood;  and  we  perceive  that 
the  provision  for  the  supply  of  the  former,  is  strictly 
in  accordance  with  the  necessity  of  the  vital  opera- 
tions, whether  they  are  permanently  or  only  occa- 
sionally in  exercise. 

It  is  not  necessary  to  trace  the  diversities  between 
the  sexes  from  childhood  to  puberty.  They  are 
evident  in  the  manifestations  of  the  mind  as  well  as 
the  form  of  the  body ; but  the  salient  points  of  dif- 
ference do  not  present  themselves,  until  the  organs  of 
generation  receive  the  first  stirring  impulse  which  is  to 
fit  them  for  the  duties  contemplated  in  their  creation. 

cxm.  This  period,  in  the  female,  is  one  of  absorb- 
ing interest  and  the  analysis  of  the  phenomena  which 
it  exhibits,  is  replete  with  instruction.  It  is  the  be- 
ginning of  a new  life  of  thought,  of  feeling  and  of 
action.  Sensibilities  are  awakened  which  before  had 
no  existence.  A consciousness  of  self-respect  or  dig- 
nity is  felt.  We  mark  the  evolution  of  new  tastes 
and  desires ; a growing  delicacy  of  perception,  a re- 
finement of  sentiment,  an  aptitude  and  anxiety  to 
acquire  information  accompanied  with  a reserved  or 
coy  demeanour.  The  addition  of  a few  years  still 
further  modifies  the  character.  The  woman  is  dis- 
played in  the  maturity  of  her  hopes  and  in  the 
fulness  of  her  attractions.  Confidence  takes  the 
place  of  timidity ; the  silent  observer  becomes  the 
lively  disputant,  or  employs  with  peculiar  ease  and 
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grace  the  inexhaustible  arts  of  fascination.  We  will 
briefly  direct  attention  to  the  constitutional  changes 
coexisting  with  these  conditions,  and  endeavour  to 
discover  the  links  by  which  they  are  associated  reci- 
procally as  causes  and  effects. 

cxiv.  The  growth  and  progress  of  the  animal 
frame  proceeds  by  imperceptible  steps;  the  nervous 
system  is  gradually  enlarging  its  sphere  of  influence, 
and  equally  so  the  circulating  powers ; the  chest,  the 
neck  and  the  hips  increase  in  firmness  and  develop- 
ment ; and  it  is,  when  they  are  sufficiently  advanced 
to  receive  the  stimulating  agency  of  the  generative 
oigans,  that  these  are  excited  to  activity.  It  is  then 
that  a wide  range  of  sympathies  is  awakened.  The 
brain,  prepared  for  its  new  functions,  has  its  sensibi- 
lities aroused,  and  re-acts  on  the  organs  by  which 
these  have  been  brought  into  play.  Here  is  the  com- 
mencement of  that  important  liaison  between  parts 
thus  remotely  situated,  which  is  destined  to  be 
fraught  with  extraordinary  effects  both  in  regard  to 
mental  and  bodily  manifestations.  The  reciprocal 
action,  between  the  two,  changes  the  entire  constitu- 
tion. Each  becomes  a centre  from  which  radiates  in 
all  directions  the  stimulus  with  which  they  are 
charged. 

cxv.  The  brain,  in  its  invigorated  energies,  affects 
cveiy  part  of  the  animal  system.  Its  numerous 
n eives  are  channels  for  the  diffusion  of  new  life — for 
the  distribution  of  a power  that  modifies  the  functions 
of  every  organ.  The  features  assume  a new  expres- 
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sion.  They  receive  the  impulses  of  fresh  thoughts 
aud  feelings  which  give  to  the  countenance  a definite 
character.  The  eye,  if  not  more  brilliant,  is  lighted 
up  with  a warmth  and  depth  of  sentiment  previously 
not  indicated. 

When  we  consider  the  intimate  structural  associa- 
tions existing  between  the  muscles  of  the  face  and 
the  brain,  (the  one  as  obedient  to  the  impressions  of 
the  other,  as  the  muscles  of  the  extremities  are  to  the 
act  of  volition,)  it  is  evident  that  the  features  will 
pourtray,  with  almost  unerring  fidelity,  the  inward 
world  of  predominating  thought  and  emotion.  The 
riding  tendencies  of  the  mind  here  leave  traces  which 
can  scarcely  be  misinterpreted.  If  intellectual,  they 
have  a silent  language  which  it  is  seldom  difficult  to 
read : if  sensual,  the  intimations  are  equally  obvious. 
The  stirring  energies  of  nature  will  burst  into  clear 
and  eloquent  expression. 

cxvi.  The  modifications  in  the  form  of  the  features, 
not  only  at  the  period  of  life  we  are  contemplating, 
but  subsequently,  when  circumstances  are  favourable 
to  the  gratification  of  particular  appetites,  and  espe- 
cially in  the  female,  are  sometimes  remarkable.  The 
soft  and  winning  refinement  which  they  previously 
displayed  in  the  eye,  the  lip  and  the  whole  counte- 
nance, is  succeeded  by  a voluptuous  manifestation. 
The  indulgence  of  the  passions  gives  to  the  lips  greater 
fulness,  to  the  eye  and  every  feature  a meaning  and 
a form  in  strict  accordance  with  them. 

cxvn.  In  these  instances,  we  observe  the  influence 
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of  the  brain  on  external  structure.  The  media  through 
which  it  is  transmitted  are  the  nerves,  and  the  agent 
is  the  nervous  principle  which  flows  in  these  direc- 
tions, and  is  kept  in  vigorous  play  by  the  reci- 
procal action  between  certain  excited  cerebral  organs 
and  the  muscles  of  the  face.  Agreeably  to  these 
views  it  is.  therefore,  natural  that  the  countenance,  at 
puberty,  should  indicate  by  its  changes,  the  character 
of  the  feelings  called  into  existence.  The  fact  is  inter- 
esting as  an  illustration  of  mental  agency ; but  more 
especially  from  the  light  which  it  throws  on  the  in- 
duced conditions  of  the  cerebrum, — conditions  which 
must  necessarily  impart  a corresponding  degree  of 
vitality  to  the  wThole  annual  economy. 

exvm.  The  modifications  in  the  form  and  develop- 
ment of  the  neck  and  bust,  are  to  be  ascribed  to  the 
augmented  activity  of  their  particular  nerves,  arising 
from  the  invigorated  energies  of  the  nervous  system 
generally.  It  is  impossible  to  arouse  the  brain  to 
new  and  comprehensive  duties,  without  the  cerebral 
nerves  participating  in  the  change.  As  they  are  only 
channels  for  the  distribution  of  the  nervous  fluid,  the 
more  abundant  the  supply  of  it,  or  of  that  power 
in  virtue  of  which  they  are  enabled  to  act,  the 
greater  will  he  the  effects  throughout  the  peripheral 
surface  to  which  it  is  transmitted.  The  agent  which 
they  convey  excites  the  capillary  circulation  of  the 
parts,  the  tendency  of  which  is  to  draw,  in  these 
directions,  a larger  stream  of  blood,  thereby  to  stimu- 
late the  nutritive  processes.  Hence  the  subsequent 
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alterations  in  the  accretion  and  arrangement  of 
matter. 

Though  we  have  no  evidence,  which  falls  under  the 
immediate  cognizance  of  the  senses,  of  the  increased 
flow  of  the  nervous  principle  to  these  parts,  it  must 
inevitably  follow  from  the  awakened  functions  of  the 
cerebral  organs. 

cxix.  These,  however,  are  not  the  only  causes  in 
operation  tending  to  establish  a striking  difference 
between  the  two  sexes,  in  the  development  of  certain 
regions.  There  are  other  centres  of  invigorated 
action  which  co-operate  with  the  brain  in  the  pro- 
duction of  particular  effects,  the  study  of  which  will 
furnish  additional  illustrations  of  nervous  agency. 

The  uterus,  from  the  abundance  of  its  nerves  and 
vessels,  possesses  extensive  relations  to  the  nervous 
and  circulatory  systems,  and  consequently  will  exert  a 
proportionate  degree  of  influence  on  their  functions. 
The  commencement  of  menstruation  and  its  periodical 
recurrences,  is  a modification,  in  the  conditions  of  the 
organ,  which  is  felt  by  contiguous  as  well  as  remote 
structures.  The  remarkable  sympathies  between  it 
and  the  mammae  are  observed  at  different  epochs  of  life. 

When  we  consider  that  they  are  intimately  con- 
nected by  the  cerebro-spinal  and  the  ganglionic 
systems  of  nerves,  we  are  prepared  to  expect  that 
every  important  change  occurring  in  any  portions  of 
these  systems,  will  give  rise  to  a variety  of  phenomena. 
The  first  stage  in  the  activity  of  the  uterus,  is  a new 
centre  of  vitality,  the  influence  of  which  radiates  in  all 
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directions.  The  nerves  of  the  mammae,  chest,  shoulders, 
neck,  and  of  the  hips  and  thighs,  are  aroused  to 
additional  duties.  The  capillary  circulation  becomes 
more  vigorous.  Hence  an  increased  amount  of  nu- 
tritive matter  is  conveyed  to  these  parts,  the  develop- 
ment of  which  constitutes  the  peculiar  and  seductive 
graces  of  the  female  figure.  It  is,  however,  by  the 
repeated  succession  of  utero-gestation  and  the  pro- 
cess of  lactation,  that  these  sympathies  are  fully 
brought  into  action. 

cxx.  The  numerous  symptoms  which  occasionally 
present  themselves,  when  the  uterus,  for  the  first 
time,  endeavours  to  exercise  the  function  of  menstru- 
ation, are  evidence  of  the  extraordinary  effects  pro- 
duced by  it  on  the  whole  of  the  nervous  system. 
Hysteria,  chorea,  epilepsy,  mental  hallucinations,  neu- 
ralgia and  other  affections,  are  often  observed. 

A new  stimulus  is  imparted  to  the  nervous  centres 
and  their  associated  nerves,  and  it  is  the  difficulty 
which  these  experience,  in  responding  to  the  demands 
made  upon  their  energies  for  a larger  supply  of  nervous 
power,  which  explains  the  variety  of  morbid  phenomena 
frequently  evolved.  If  the  constitution  be  weak,  the 
difficulty  is  proportionately  greater.  An  inability  on 
the  part  of  the  nervous  system  to  co-operate  vigorously 
with  the  struggling  efforts  of  the  uterus,  is  one  and 
the  chief  cause  of  chlorosis  and  other  uterine  dis- 
eases. The  nervous  fluid  is  required  to  flow  in  direc- 
tions to  which  it  has  not  been  accustomed,  to  create 
fresh  centres  of  excitement ; but  as  these  objects  cannot 
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be  accomplished  without  disturbing  the  previous  ba- 
lance of  the  nervous  power,  sympathetic  disorders 
wih  necessarily  arise  in  numerous  cases,  and  it  is  on 
this  view  only  that  they  are  explicable. 

The  frequent  instances  of  neuralgia  affecting  the 
heart,  chest,  forehead,  the  side,  and  other  parts  of  the 
body,  are  illustrations  of  the  efforts  which  the  nerves 
are  making  to  conform  to  the  new  conditions  which  cue 
subsequently  to  govern  the  animal  economy.  What  is 
the  severe  pain  of  which  they  are  the  seat,  but  an 
undue  concentration  of  the  nervous  principle  which 
is  sometimes,  at  once,  relieved,  when  this,  from  the 
improved  state  of  the  nervous  system,  has  an  oppor- 
tunity of  flowing  through  its  incalculable  channels  ? 
We  have  elsewhere  proved,*  that  neuralgic  affections, 
accompanied  with  pain,  whatever  may  be  their  situ- 
ation, are  occasioned  by  the  inordinate  accumulation  of 
the  nervous  fluid  by  which  more  extensive  relations 
are  formed  with  the  sensorium. 

cxxi.  The  remarkable  changes  which  take  place  in 
the  development  of  the  female  figure,  on  the  establish- 
ment of  the  uterine  functions,  compared  with  what  is 
observed  in  the  other  sex,  are  evidence  of  the  vast 
power  which  these  are  capable  of  exercising  over  the 
animal  economy.  In  both  sexes,  the  nervous  centres 
are  awakened  to  a more  comprehensive  sphere  of 
action  and  modify  the  organization  which  is  under 
their  immediate  control;  but  in  co-operation  with 
them,  wc  trace  the  extraordinary  effects  which  are 
* Philosophy  of  animated  Nature,  &c. 
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produced  by  the  aroused  energies  of  the  uterus. 
In  contemplating  these  in  their  rise  and  progress, 
it  is  easy  to  imagine  the  wide  range  of  sympathies 
excited  throughout  the  animal  economy. 

cxxn.  The  various  stages  of  utero-gestation  fur- 
nish the  most  striking  illustrations  of  the  influence  of 
this  organ  on  the  powers  of  life  generally.  The  irri- 
tability of  the  stomach,  the  occasionally  disordered 
state  of  the  bowels,  the  vitiated  and  capricious  appe- 
tite, mental  hallucinations,  depression  of  spirits,  a 
variety  of  neuralgic  and  spasmodic  affections,  syncope, 
wakefulness,  salivation  and  other  conditions,  are  often 
observed  during  pregnancy.  A few  weeks  after  con- 
ception, nausea  and  vomiting  and  a tendency  to 
faintness,  are  ordinary  symptoms. 

The  explanation  which  was  given  of  the  morbid 
phenomena  accompanying  the  efforts  of  menstruation, 
applies  with  equal  force  to  all  these  cases.  As  soon 
as  the  uterus  is  excited  by  the  presence  of  the  em- 
bryo, it  becomes  a new  focus  of  activity,  and  as  it 
cannot  respond  to  the  demands  which  are  made  upon 
it,  except  by  calling  to  its  aid  the  whole  of  the 
nervous  system,  this  is  gradually  brought  into  co- 
operation. It  is  either  unequal  to,  or  from  some 
cause  cannot  readily  answer  to  the  demands,  hence 
the  numerous  derangements  to  which  it  is  subject, 
which  are  evidence  of  the  disturbance  of  the  pre- 
viously existing  balance  of  the  nervous  power.  The 
necessities  for  the  assistance  continue  and  in  in- 
creased urgency,  until  at  length  the  nervous  system 
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accommodates  itself  to  the  temporary  conditions  which 
are  induced.  In  other  words,  the  nervous  principle 
and  the  blood  flow,  in  invigorated  currents,  in  the 
required  directions.  The  stimulus,  which  is  imparted 
to  the  nerves,  excites  the  capillary  circulation  in  their 
respective  organs,  but  especially  in  the  uterus  and 
its  appendages,  and  their  activity  here  accelerates 
the  arterial  stream  in  the  larger  vessels  connected 
with  them.  Hence  the  subsequent  immense  aug- 
mentation in  the  size  of  the  arteries  and,  also,  of 
the  nerves  of  the  womb. 

cxxm.  When  the  uterus  has  brought  the  entire 
nervous  system  to  respond  to  its  requirements,  and  a 
new  balance  of  the  nervous  energy  and  of  the  powers 
of  life  generally  is  established,  pregnancy  becomes 
then  a healthy  process,  except  in  extremely  delicate 
and  irritable  females.  It  communicates  a grateful  in- 
fluence throughout  the  animal  economy,  as  is  evident 
in  the  greater  activity  of  the  nutritive  functions. 
The  blood  is  richer  and  more  stimulating  in  its 
qualities,  and  the  fulness  of  habit  which  exists  fre- 
quently renders  its  abstraction  necessary. 

The  organs,  which  most  extensively  sympathize  in 
the  altered  conditions  of  the  uterus,  are  the  mammae. 
These  are  greatly  enlarged. 

cxxiv.  Let  us  direct  attention  to  the  organic 
changes  which  result  from  the  various  stages  of 
utero-gestation ; the  consideration  of  them  is  not  un- 
important in  reference  to  a correct  knowledge  of  the 
conditions  which  exist  at  the  period  of,  and  subse- 
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quent  to  parturition.  From  the  moment  of  concep- 
tion, the  uterus  enters  upon  a new  class  of  duties, 
none  of  which  can  be  performed,  save  at  the  expense 
of  a vast  amount  of  nervous  energy  and  blood. 
Both  are  gradually  brought  into  requisition,  and  the 
channels  through  which  they  are  conveyed,  to  be  ap- 
plicable to  the  wants  of  the  foetus,  are  enlarged  in 
harmony  with  the  demands.  The  highly  vascular 
state  of  the  uterus  is  evidence  of  their  nature  and  ex- 
tent. 

The  physiologist,  in  contemplating  this  circum- 
stance, has  overlooked  the  change  equally  great 
in  the  nervous  system,  without  a knowledge  of 
which  it  is  not  possible  to  explain  the  origin  and 
character  of  numerous  phenomena  occurring  on  the 
expulsion  of  the  foetus.  The  brain,  spinal  cord,  and 
the  whole  of  the  ganglionic  nerves,  have  relations  to 
the  uterus,  in  no  degree  less  comprehensive  than 
those  of  the  circulatory  apparatus.  The  nervous  fluid 
flows  in  an  accelerated  stream  towards  the  seat  of  the 
excited  vital  actions ; and  these  in  them  turn  re-act  on 
the  sources  whence  it  is  derived  and  on  all  the  func- 
tions of  organic  life,  until  the  whole  is  brought  into 
harmonious  combination.  The  vital  powers  are  in 
healthy  and  vigorous  play,  but  it  is  in  relation  to  tem- 
porary and  extraordinary  conditions.  The  withdrawal 
of  the  cause  of  these  relations,  is  a shock  to  the 
animal  economy.  Not  only  has  the  blood,  which  was 
directed  towards  the  uterus,  to  conform  to  other 
modes  of  distribution,  but  this  is  also  required  of 
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the  nervous  principle.  The  danger  and  difficulty 
which  accompany  these  changes,  are  in  some  measure 
lessened  by  the  blood  which  is  lost  during  delivery 
as  well  as  by  the  uterine  discharges. 

The  animal  economy  has,  however,  to  adapt  itself 
to  a new  state  of  things,  and  in  the  efforts  which  are 
made  to  accomplish  this,  whether  successful  or  other- 
wise, numerous  interesting  and  important  phenomena 
fall  under  observation.  The  circumstance  which  is, 
perhaps,  the  most  influential  in  protecting  the  system 
against  untoward  consequences,  is  the  profuse  per- 
spiration which  occurs  at  the  time  of,  as  well  as  sub- 
sequent to,  parturition.  This  affords  an  immense 
relief  to  the  plethoric  state  of  the  vessels,  and  like- 
wise to  the  struggles  which  are  made  to  distribute  the 
vital  stream  according  to  other  necessities. 

The  perspiration,  alternating  with  occasional  heat 
of  skin  and  rigors,  is  a striking  illustration  of  the 
character  of  these  struggles  and  of  the  difficulties 
which  have  to  be  overcome.  These  symptoms  gra- 
dually subside  with  the  secretion  of  milk.  The 
mammae  become  the  new  centre  towards  which  the 
blood  and  the  nervous  energy  flow.  They  are  the 
safety  valve  of  the  system  at  this  period.  Their  im- 
portance, in  their  comprehensive  relations  to  the 
powers  of  life  generally,  is  strongly  displayed  in  the 
effects  which  follow  the  sudden  suppression  of  the 
secretion,  especially  when  the  mammae  are  fully  pre- 
pared to  enter  upon  their  office.  In  this  case,  we 
frequently  observe  every  possible  variety  of  nervous 


156 


PRACTICAL  VIEWS  ON 


disorders,  such  as  mania,  epilepsy,  hysteria,  convul- 
sions, inflammation  of  the  viscera,  spasmodic  and 
neuralgic  affections,  and  lastly,  puerperal  fever,  to 
elucidate  the  origin  and  nature  of  which  an  endless 
series  of  works  have  been  written.  The  consideration  of 
these  diseases  will  subsequently  fall  under  our  notice. 

Had  the  distinguished  authorities,  who  have  inves- 
tigated these  subjects,  formed  just  views  on  the 
functions  of  the  nervous  system,  or  appreciated  its 
relations  to  the  wide  sphere  of  vital  and  mental  ope- 
rations, and  the  mode  in  which  the  principle  by 
which  it  is  animated  is  liable  to  be  disturbed,  their 
doctrines  would  have  been  far  simpler,  and  the  reme- 
dies suggested  would  have  been  much  fewer  in 
number  and  proportionately  of  greater  efficiency. 

exxv.  Whether  we  analyze  the  nervous  phenomena 
which  present  themselves  antecedent  to  the  establish- 
ment of  menstruation,  which  also  frequently  accompany 
its  periodical  recurrence  ; or  direct  attention  to  those 
which  are  observed  during  pregnancy,  or  especially 
consequent  on  parturition,  we  must  not  lose  sight  of 
the  important  fact,  that  they  are  attributable  to  the 
modifications  in  the  distribution  of  the  nervous  fluid. 
This  view  will  explain  all  the  phenomena,  and  a just 
apprehension  of  it  will  materially  simplify  the  prin- 
ciples of  practice. 

So  imperfect,  or  delicately  poised  is  the  balance  of 
the  powers  of  life,  in  weak  or  irritable  females,  for 
many  days  after  delivery,  that  we  have  seen,  when 
everything  was  progressing  most  satisfactorily,  the 
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vital  energies  sink  and  altogether  fail,  within  twenty  - 
four  hours,  without  the  slightest  pain  or  particular  de- 
rangement of  any  function,  either  mental  or  bodily, 
from  the  employment  of  medicine,  small  in  quantity, 
prescribed  to  act  upon  the  bowels  or  the  skin.  An 
increased  vital  action  set  up  in  either  direction, 
though  by  no  means  excessive,  is  sufficient  to  disturb 
the  existing  conditions.  The  nervous  principle  and 
the  blood  flow  to  other  excited  centres ; to  the  surface 
of  the  body,  or  to  the  equally  extended  surface  of  the 
internal  organs,  and  hence  the  gradual  extinction  of 
life.  In  cases  of  this  kind,  no  class  of  measures 
produce  the  slightest  effect.  The  amount  of  nervous 
energy  in  the  system  is  too  small  to  be  affected  in 
a degree  commensurate  with  the  urgent  necessities; 
or  rather  if  influenced,  it  is  too  small  in  quantity 
to  impart  the  required  stimulus  to  its  dependent 
functions.  It  is  tins  diminution  and  its  abnormal  dis- 
tribution, which  explain  the  inefficiency  of  remedies 
in  the  treatment  of  delirium  tremens,  when  the  only 
prominent  symptom  is  exhaustion.  We  have  seen 
patients  die  of  this  disease,  whose  minds  were  com- 
paratively clear  and  collected  to  the  last,  and  in  whom 
no  traces  of  inflammation  or  of  any  deviation  from 
healthy  structure,  were  discernible  after  death.  One 
instance  of  this  kind  will  ever  be  fraught  with  pain- 
ful recollections  from  circumstances  not  necessary  to 
state. 

exxvi.  In  confirmation  of  these  views  we  may  ad- 
duce the  observation  of  the  distinguished  Cullen,  who 
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remarked,  that  hemorrhage  to  the  extent  of  a few 
drops  of  blood,  will  sometimes  almost  instantane- 
ously dissipate  the  formidable  symptoms  of  fever. 
The  same,  also,  occurs  from  the  excited  action  of 
the  skin  or  kidneys.  The  benefit  which  follows 
these  results,  was  imagined  to  arise  from  the  expul- 
sion of  peccant  matter  from  the  system.  They  are 
apt  and  forcible  illustrations  of  the  justness  of  the 
views  which  are  here  developed  concerning  the  func- 
tions of  the  nervous  system.  The  hemorrhage  or 
the  secietions,  though  extremely  moderate  in  amount, 
afford  the  necessary  relief  to  the  nervous  system. 
We  do  not  say  the  circulatory,  because  this,  under 
such  circumstances,  is  not  full  to  distention.  Such 
may  be  the  condition  of  certain  portions  of  it.  It  is 
the  nervous  system  that  at  once  feels  the  full  advan- 
tage. It  is  the  disturbance  in  the  distribution  of. 
its  vital  power,  that  occasions  the  flushing  of  the 
countenance,  the  acceleration  of  the  pulse,  the  in- 
creased generation  of  animal  heat,  the  burning  surface 
of  the  body,  the  thirst,  the  disordered  cerebral  func- 
tions ; as  also  the  contrary  symptoms  which  are  ushered 
in  by  a paroxysm  of  rigor. 

The  hemorrhage  or  the  secretions  allow  the  unduly 
accumulated  nervous  fluid  to  escape,  and  thereby 
facilitates  the  establishment  of  the  natural  balance  of 
the  energies  of  life.  The  accumulation  may  take 
place  in  any  organ  and  give  rise  to  these  effects. 

How  seldom  we  succeed  in  our  attempts  to  imitate 
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these  salutary  efforts  of  nature ! We  may  act  upon 
the  skin,  the  kidneys,  the  lungs,  the  liver  or  the 
bowels,  but  the  fever  in  spite  of  our  exertions  will 
run  its  course.  The  outlets  which  nature  selects  are 
according  to  her  necessities ; and,  perhaps,  usually 
present  themselves  where  the  morbid  symptoms  had 
their  origin,  consequently  the  excited  action,  causing 
what  is  designated  a crisis,  occurs  precisely  where 
the  relief  is  required.  Many  interesting  facts  may 
be  adduced  in  confirmation  of  this  view,  which,  how- 
ever, we  shall  leave  to  a subsequent  occasion. 

In  our  endeavours  to  walk  in  the  footsteps  of 
nature,  we  have  recourse  to  the  abstraction  of  blood, 
to  purgatives,  diuretics  or  diaphoretics,  and  probably 
the  very  results  which  we  produce,  so  far  from  being 
in  harmony  with  the  wants  of  the  system,  are  in  direct 
opposition  to  them. 

We  have  been  led  to  these  remarks  from  the  sup- 
port which  such  cases  furnish  of  the  influence  of  the 
nervous  system.  The  phenomena  which  they  bring 
under  consideration,  are  explicable  only  on  the  prin- 
ciples here  laid  down. 

cxxvii.  There  is  no  subject  connected  with  preg- 
nancy, that  possesses  greater  interest  than  the  power 
which  it  exercises  in  arresting  the  progress  or  de- 
velopment of  disease,  particularly  pulmonary  con- 
sumption. Its  salutary  tendency,  in  this  respect,  is 
universally  admitted.  There  are,  however,  numerous 
exceptions  to  the  rule.  When  the  system  is  exceed- 
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ingly  delicate  and  unequal  to  the  demands  made  upon 
it,  that  which,  in  other  circum stances,  is  an  invi- 
gorating process,  exhausts  the  energies  of  life. 

The  beneficial  influence  may  be  thus  explained : 
the  excited  functions  of  the  uterus  become  a new 
focus  of  vital  action,  and  so  far  will  divert  the  un- 
due concentration  of  the  nervous  fluid  and  blood  from 
the  lungs,  which  concentration  is  requisite  to  the  dis- 
organization of  their  structure.  The  part  which  the 
nervous  principle  plays  in  its  gradual  deterioration  has 
not  been  traced  by  any  writer.  The  general  character 
of  the  morbid  effects  and  the  symptoms  by  which  they 
are  indicated,  have  been  elaborately  studied ; but  the 
nature  of  the  steps,  or  the  causes  leading  to,  and 
producing  these  effects,  from  their  earliest  manifesta- 
tion to  their  most  aggravated  form,  have  scarcely  re- 
ceived any  attention,  certainly  not  in  a degree  com- 
mensurate with  their  importance.  The  unsettled  and 
ever  varying  modes  of  the  treatment  of  consumption, 
are  the  best  evidence  of  this  truth. 

Pregnancy  finds  other  employment  for  the  nervous 
energy,  It  is  not  only  appropriated  to  the  creation 
of  new  life  in  the  womb,  but  from  the  changes 
which  it  induces,  it  diffuses  new  life  throughout  the 
animal  economy.  The  circulatory  system  is  aroused 
to  additional  duties  and  distributes  a more  vitalized 
stream  to  every  part  of  the  body.  The  improvement 
in  its  qualities  and  the  more  vigorous  action  of  the 
nerves,  give  greater  tone  to  the  naturally  feeble  con- 
ditions of  the  constitution. 
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These  results,  though  flowing  from  the  temporary 
functions  of  the  uterus,  do  not  cease  on  their  termi- 
nation. Lactation,  if  borne  with  facility,  continues 
the  salutary  process. 

The  protection,  which  is  thus  afforded  against  the 
progress  or  development  of  pulmonary  disease,  does 
not  arise  simply  from  the  direct  influence  which  the 
excited  functions  of  the  uterus  exert  on  the  lungs, 
though  this  is  not  an  unimportant  consideration,  but  is 
‘mainly  attributable  to  the  energy  which  is  imparted  to 
all  structures. 

The  stomach,  which  was  previously  weak  and  per- 
formed its  functions  with  difficulty,  is  enabled  to 
take  a greater  quantity  of  food  and  to  digest  it  more 
perfectly ; the  bowels  which  were  frequently  torpid 
or  relaxed,  act  with  greater  regularity;  the  circula- 
tion is  more  vigorous ; the  nervous  system  is  less 
excitable ; the  secretions  are  more  natural,  and  the 
activity  of  nutrition  is  shown  in  the  flesh  which  is 
added  to  every  part  of  the  body.  When  pregnancy 
fails  to  produce  these  general  conditions,  it  is  a ques- 
tionable guarantee  against  the  inroads  of  consump- 
tion. 

cxxvm.  In  the  foregoing  observations  we  have  con- 
fined the  attention  to  the  consideration  of  the  gene- 
rative system  in  the  female.  Its  manifestations  at 
puberty,  in  the  other  sex,  are  almost  equally  well 
marked  and  not  less  worthy  of  being  studied.  The 
tastes  and  pursuits  of  the  two  are  not  more  opposed 
than  the  character  of  the  organic  changes  which  take 
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place.  With  the  growth  of  the  testicles,  their  power 
of  secretion  and  augmented  sensibility,  the  cellular 
tissue  becomes  much  firmer,  the  muscles  are  gradually 
developed,  the  capacity  of  the  chest  is  greatly  en- 
larged, the  appetite  is  keener  and  the  digestive 
organs  more  active ; the  circulatory  apparatus  is  invi- 
gorated and  transmits  a richer  and  more  stimulating 
current.  The  feelings  and  the  mental  faculties  are 
proportionately  modified. 

A new  world  breaks  upon  the  mind,  but  widely 
different  from  that  which  bounds  the  desires  of  the 
female.  The  anxiety  of  the  one  is  to  fascinate  and 
to  heighten  the  attractions  which  nature  has  given 
her,  and  to  exercise  those  arts  which  extend  the 
sphere  of  her  power.  How  varied  soever  the  charms 
with  which  she  embellishes  the  picture,  man  is  in- 
variably the  object  to  which  they  have  a relation. 
The  other,  fired  by  the  promptings  of  ambition  and 
distinction,  is  aroused  to  activity.  He  enters  with  all 
his  soul  into  athletic  sports  ; he  warms  his  imagina- 
tion with  the  exploits  and  achievements  of  by-gone 
ages  ; he  glows  with  admiration  at  the  contemplation 
of  excellence ; and  the  feelings  which  impart  an  in- 
terest to  what  is  good  or  great,  are  directed  with  de- 
termined energy  towards  the  gratification  of  his 
wishes.  To  him  woman  is  only  an  incident  in  his 
restless  and  chequered  career  though  one  that  mate- 
rially influences  his  character  and  fortune. 

cxxix.  The  active  pursuits  of  the  youth  are  essen- 
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tial  to  the  development  of  the  animal  system,  to  the 
acquisition  of  those  organic  qualities  and  of  that  ex- 
periencewhich  are  to  fit  him  for  the  duties,  the  struggles 
and  the  toils  of  life,  and  it  is  important  that  they 
should  be  cultivated.  The  neglect  of  them  is  not 
only  injurious  in  stunting  the  growth  of  the  body,  in 
marring  the  beauty  of  its  proportions  and  in  render- 
ing it  unequal  to  vigorous  exertions ; but  is  most  pre- 
judicial in  giving  rise,  which  it  too  frequently  does,  to 
a morbid  degree  of  sensibility.  The  mode  in  which 
this  displays  itself  depends  mainly  on  the  constitu- 
tion of  the  mind ; but  it  often  leads  to  the  vicious 
or  unnatural  indulgence  of  the  sensual  appetite, 
which  destroys  the  health  and  lays  the  foundation  of 
numerous  diseases. 

The  facility  with  which  the  passion  can  be  gratified, 
is  seductive,  and  occasions  the  repetition  of  the  act 
until  the  fatal  habit  is  acquired.  To  this  cause  is  to 
be  ascribed,  and  to  a greater  extent  than  is  generally 
imagined,  epilepsy,  insanity,  severe  head-aches,  in- 
ability of  mental  application,  weakness  and  imper- 
fection of  sight,  disease  of  the  heart  and  lungs,  de- 
bility and  pains  in  the  back  and  loins,  impotence, 
various  neuralgic  affections,  despondency,  fretfulness 
and  a high  degree  of  sensibility  which  embitters  the 
course  of  existence. 

Our  attention,  from  accidental  circumstances,  was 
early  directed  to  the  investigation  of  this  subject, 
and  our  opportunities  for  observation  have  been  ex- 
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tensive.  We  are  acquainted  with  cases,  in  which  the 
growth  of  the  brain  was  decidedly  arrested  by  aggra- 
vated indulgence. 

exxx.  We  have,  in  a previous  work,*  briefly  treated 
of  the  nature  of  the  relations  which  exist  between  the 
generative  system  and  the  brain  ; and  the  further  de- 
velopment of  the  views  will  elucidate  the  phenomena 
which  result  from  the  reciprocal  action  of  the  two,  in 
health  and  disease,  with  a degree  of  precision  and 
accuracy  exceeding  what  has  hitherto  distinguished 
our  knowledge  of  them. 

cxxxi.  One  of  the  most  remarkable  circumstances 
connected  with  the  organic  changes  at  puberty,  is  the 
alteration  which  takes  place  in  the  character  of  the 
voice,  which  is  shown  to  arise  from  the  increase  in 
the  capacity  of  the  larynx.  That  this,  and  the  appear- 
ance of  hair  upon  the  chin  and  upper  lip,  are  largely 
dependent  on  the  activity  of  the  generative  organs, 
is  unquestionable;  and  the  degree  in  which  they 
are  developed  is  a general  measure  of  their  power. 
The  nature  of  their  influence  is  peculiarly  exem- 
plified in  those  miserable  beings,  who,  in  early  life, 
submit  to  an  operation  to  prevent  the  ordinary 
structural  modification  of  the  larynx.  The  result  is 
invariable. 

cxxxii.  Let  us  endeavour  to  trace  the  channels 
through  which  the  agency  of  the  generative  system  is 
communicated  to  the  vocal  organs.  Its  awakened 
energies  affect  directly  the  nervous  centres  and  the 
* Philosophy  of  animated  Nature,  Sec. 
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ganglionic  nerves.  The  former,  are  aroused  to  a 
wider  sphere  of  action,  and  are  stimulated  by  a 
variety  of  impulses  to  which  they  were  previously 
strangers.  These,  as  already  remarked,  are  conditions 
which  must  necessarily  establish,  through  the  cerebral 
nerves,  proportionately  enlarged  relations  to  the  whole 
animal  economy.  The  evidence  of  the  influence 
brought  into  play  is  observed  in  the  altered  form  and 
expression  of  the  features,  in  the  tendency  to  mus- 
cular exertions,  in  the  augmented  capacity  of  the 
chest,  in  the  more  vigorous  circulation  of  the  blood 
and  the  increased  generation  of  animal  heat. 

The  structural  change  in  the  larynx  is  one  of  a 
series  of  effects  which  are  attributable  to  these  causes. 
It  may  appear  more  evident,  from  the  mode  in  which 
it  manifests  itself,  but  it  is  not  greater  in  degree  than 
what  takes  place  in  other  organs.  The  vocal  instru- 
ments, as  part  of  the  respiratory  system,  sympathize 
with  the  general  organic  alterations. 

cxxxm.  There  is,  also,  another  source  of  nervous 
power  which  co-operates  with  the  brain  in  the 
production  of  a new  class  of  vital  conditions,  viz.^ 
the  ganglionic  nerves.  We  have  elucidated  them  in- 
fluence in  treating  of  the  generative  system  in  the 
female.  They  derive  from  the  same  system  in  the 
male,  a stimulus  which  excites  them  to  increased  ac- 
tivity. As  they  preside  over  the  functions  of  or- 
ganic life,  drawing  the  principle  by  which  they  are 
animated  from  the  great  nervous  centres,  we  perceive 
the  beauty  and  comprehensiveness  of  the  laws  which 
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regulate  the  gradual  growth  and  development  of  the 
animal  system. 

cxxxiv.  The  knowledge  of  these  laws  and  of  the 
mode  in  which  they  are  liable  to  be  disturbed,  by 
sensual  excesses  and  other  causes,  will  enable  us  to 
explain  the  origin  and  nature  of  numerous  diseases 
which  have  hitherto  been  involved  in  great  obscurity. 
How  futile  has  been  the  attempt  of  previous  labourers 
in  this  department ! The  diversified  opinions  which 
exist,  and  the  ecpially  discrepant  practical  measures 
which  are  recommended,  are  the  best  evidence  of 
their  failure.  Nor  is  it  possible  to  arrive  at  juster  and 
more  enlarged  views,  unless  we  believe  in  the  per- 
vading agency  of  a nervous  fluid,  susceptible  of  in- 
crease and  diminution  generally,  as  well  as  locally. 


SECTION  VII. THE  RELATIONS  OE  THE  NERVOUS  SVSTEM  TO 

THE  MUSCULAR  APPARATUS. 

cxxxv.  As  nervous  affections  are  frequently  accom- 
panied by  a manifest  disturbance  in  the  properties  and 
action  of  the  muscles,  it  is  important  that  enlightened 
ideas  should  prevail  concerning  the  mode  and  degree 
in  which  the  nervous  system  co-operates  with  these 
organs.  It  will  scarcely  be  presumptuous  to  assert 
that  such  have  not  yet  been  attained.  The  extraor- 
dinary discrepancy  which  exists  on  the  subject  amongst 
the  highest  physiological  authorities,  is  alone  suffi- 
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cient  to  prove  the  want  of  correct  and  comprehen- 
sive principles. 

cxxxvi.  The  muscles  are  usually  divided  into  the 
voluntary  and  involuntary,  and  though  some  partake 
of  both  qualities,  the  classification  is  useful  as  mark- 
ing an  essential  distinction  between  them  in  reference 
to  the  mind.  The  one  class  is  called  into  play  by 
the  will ; the  other  is  withdrawn  from  its  influence. 
We  shall  subsequently  endeavour  to  show  that  the 
agent,  in  virtue  of  which  all  muscular  contractions 
take  place,  is  common  to  both,  volition  being  only 
the  power  which  modifies  its  direction  in  the  nerves. 
It  is  only  on  this  view  that  a variety  of  muscular 
phenomena,  in  health  and  disease,  admit  of  a rational 
explanation. 

cxxxvn.  The  voluntary  muscles  are  abundantly 
supplied  with  nerves  from  the  spinal  cord  as  well  as 
from  the  sympathetic  in  association  with  the  arteries. 
The  ultimate  distribution  of  the  nerves  is  not  satis- 
factorily ascertained.  They  grow  softer  as  they  suc- 
cessively divide  into  finer  filaments,  and,  finally 
losing  their  neurilemma,  are  imagined  to  be  blended 
with  the  primitive  muscular  fibre.  The  difficulty 
which  is  experienced  in  tracing  them,  is  evidence  of 
their  minute  and  general  diffusion.  This  class  of 
muscles  are  stated  by  anatomists  to  be  endowed  with 
a greater  amount  of  nervous  power  than  any  part  of 
the  body, — save  the  senses  and  the  skin.  Though  in 
health,  or  under  ordinary  circumstances,  they  are 
governed  by  the  will,  in  disease  they  not  only  fre- 
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quently  act  independently  of  it,  but  in  opposition  to 
its  efforts  to  regulate  their  movements. 

cxxxviii.  The  involuntary  or  internal  muscles,  as 
the  heart,  the  stomach,  the  intestines,  the  miliary 
bladder  and  others,  have  connexions  with  the  cere- 
bro-spinal  and  sympathetic  nerves,  and  derive  from 
these  the  nervous  power  by  which  they  are  enabled 
to  perform  their  vital  operations.  The  amount  which 
is  transmitted  to  the  two  classes  of  muscles,  in  the 
twenty-four  hours,  is  not,  as  we  have  endeavoured  to 
show,*  to  be  estimated  precisely  by  the  size  or  number 
of  the  nerves.  This  is  one  condition,  but  there  is 
another,  which  had  not  suggested  itself  to  the  physi- 
ologist, viz.,  the  more  or  less  persistent  character 
of  the  muscular  action.  The  voluntary  muscles  have 
long  periods  of  repose,  during  which  their  exhausted 
energies  are  restored.  The  involuntary  and  semi- 
voluntary generally  have  no  uninterrupted  rest. 

cxxxix.  The  muscular  system  possesses  little  sen- 
sibility. The  limited  extent  in  which  it  is  indi- 
cated, led  Haller  and  his  followers,  among  whom 
there  are  many  distinguished  names  of  the  present 
day,  to  contend  that  irritability  is  an  inherent  pro- 
perty of  the  muscular  fibre.  “ Until  the  anatomical 
question  respecting  the  nerves  of  the  heart  be  de- 
cided,” observes  Bostock,  “ it  will  be  impossible  to 
build  any  physiological  hypothesis  upon  them,  but 
the  comparatively  insensitive  state  of  the  heart  is  ad- 
mitted by  every  one,  and  may  be  adduced  as  an  ob- 
* Philosophy  of  animated  Nature,  &.e. 
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jection  to  the  doctrine  of  the  neurologists,  even  were 
the  existence  of  its  nerves  fully  established  * From 
Haller  downwards  the  sensibility  of  organs  has  been 
regarded  as  a true  measure  of  the  nervous  power  with 
which  they  are  endowed.  Such  reasoning  might  be 
excused  in  those,  who  had  not  the  benefit  of  recent 
physiological  discoveries  to  enlighten  them ; but  what 
shall  we  say  of  recent  inquirers  who  had  these  advan- 
tages, who  were  able  to  appreciate  the  important  dis- 
tinctions between  nerves  of  motion  and  of  sensibility, 
the  functions  of  which  are  so  dissimilar  ? Neither 
can  be  a measure  of  the  other. 

cxl.  In  the  foregoing  investigations  we  have  en- 
deavoured to  show  that  the  variety  of  vital  actions 
brought  under  notice,  are  necessarily  dependent  on 
the  nervous  energy.  In  combination  until  peculiar 
structural  adaptations,  it  produces  the  wide  range  of 
phenomena  to  which  we  have  briefly  directed  atten- 
tion. What  is  irritablity  or  muscular  contraction, 
but  such  an  arrangement  of  organic  matter  that 
when  animated  by  the  nervous  principle,  it  exhibits 
its  particular  properties  ? That  its  co-operation  should 
give  rise  to  these  effects,  is  not  more  singular  than 
that  secretion,  absorption,  circulation  and  the  genera- 
tion of  animal  heat  should  be  the  results  of  its  in- 
fluence. The  senses  and  the  whole  of  the  mental 
faculties  are  modified  in  their  manifestations  by  every 
change  in  the  distribution  of  it. 

cxli.  Is  the  muscular  system  to  be  an  exception  to 
* Opus  cit.,  p.  178. 
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its  pervading  agency, — a system,  whatever  may  be 
the  character  of  its  operations,  connected  with  the 
nervous  centres  and  receiving  from  them,  either 
directly  or  indirectly,  the  nervous  current?  This 
flows  to  all  parts  of  it  either  through  distinct  nervous 
cords,  or  through  the  net-work  of  nerves  which  inve- 
lope  the  arteries.  The  media  through  which  it  is  con- 
veyed are  lost  in  their  ultimate  combination  with  the 
muscular  fibre.  We  are  now,  from  our  own  repeated 
experiments,  in  a position  to  show  that  muscular  con- 
traction may  be  accelerated  or  retarded,  at  pleasure, 
by  modifying  the  distribution  of  the  nervous  energy. 
Previous,  however,  to  adducing  such  evidence,  it  is 
necessary  to  consider,  at  length,  the  objections  which 
prevail  against  the  nervous  doctrine.  This  is  an 
essential  preliminary  step.  The  exposure  of  fallacies 
will  clear  the  ground  for  juster  views. 

cxlii.  The  first  distinguished  authority  to  whose 
arguments  we  shall  advert,  is  Professor  Alison.  lie 
adopts  the  reasoning  and  conclusions  of  Haller.  Of 
the  two  theories  of  muscular  contractions,  “ the  first 
is,”  he  says,  “ that  all  muscular  parts,  derive  a supply 
of  some  kind  of  influence  or  energy , from  the  brain  or 
spinal  cord,  through  the  nerves,  which  enables  them 
to  contract,  or  renders  them  irritable.  The  second  is, 
that  muscles,  although  not  actually  drawing  supplies 
of  vital  power  through  their  nerves,  are  yet  depen- 
dent on  nerves  for  every  occasion  of  the  exercise 
of  that  power — all  stimuli,  which  excites  muscles  to 
contraction,  acting  first  on  the  nervous  filaments  which 
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enter  muscles,  and  through  them  on  the  muscular 
fibres .” 

“ To  the  first  of  these  opinions  the  following  ap- 
pear to  be  insurmountable  objections.” 

“ 1.  Indications  of  a vital  power  of  contraction 
are  a much  more  general  fact  in  nature  than  the  ex- 
istence of  nerves,  being  seen  not  only  in  the  lowest 
class  of  animals,  where  the  existence  of  a nervous 
matter  is  still  doubtful,  but  also,  in  vegetables.”* 

The  learned  writer,  in  arguing  against  this  theory, 
does  not  restrict  his  objections  to  the  supposed  agency 
of  the  brain  and  spinal  cord,  but  clearly  to  the  neces- 
sity of  “ nervous  matter  ” in  the  production  of  mus- 
cular contraction.  This  admission  gives  to  his  objec- 
tions a much  more  comprehensive  character.  In  the 
following  critical  examination  of  them,  it  must  be  kept 
in  mind  that  we  are  replying,  also,  to  the  arguments 
of  Haller  and  his  partizans.  The  intelligent  Edin- 
burgh Professor  adduces  no  new  facts,  nor  any  addi- 
tional illustrations  in  support  of  the  imagined  vis  in- 
sita  of  the  muscles. 

cxliii.  As  previously  remarked,  in  treating  of  the 
functions  of  secretion,  we  are  not  taking  a large  or 
philosophical  view  of  the  operations  of  nature,  when 
we  confine  the  action  of  the  animating  principle  of 
the  body,  which  is  designated  nervous,  from  its  asso- 
ciation with  nervous  matter,  to  any  particular  struc- 
ture. The  nerves,  in  the  animal  system,  are  the 
channels  for  its  distribution.  In  the  vegetable,  it  has 
* Opus  cit.,  p.  10,  et  seq.  The  Italics  are  his  own. 
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other  media  by  which  it  is  enabled  to  excite  secre- 
tion, absorption,  assimilation  and  the  generation  of 
heat.  Various  plants  exhibit  an  extraordinary  degree 
of  contractile  properties.  They  open  and  dose  with 
the  rising  and  setting  sun.  When  touched,  they 
immediately  fold  up  their  leaves.  The  light  of 
day  materially  influences  their  vigour  and  growth. 
They  are  likewise  powerfully  affected  by  atmospheric 
changes. 

The  study  of  these  phenomena  suggests  to  the 
mind  an  obvious  inference,  viz.,  that  they  are  pos- 
sessed of  a something  which  renders  them  exceed- 
ingly susceptible  of  impressions ; and  that  this,  as  in 
the  animal  body,  has  various  modes  of  expression. 
The  analysis  of  these  facts,  but  more  especially  the 
consideration  that  the  active  principles  in  nature  are 
few,  necessarily  leads  to  the  conclusion,  that  the 
diversity  of  the  results  to  which  they  are  instru- 
mental, are  to  be  ascribed  to  the  modifications  of 
organization. 

cxliv.  The  striking  analogy  between  the  animal 
and  vegetable  in  the  processes  of  secretion,  absorp- 
tion, nutrition  and  contractility ; and  also  the  remark- 
able resemblance  in  the  laws  regulating  the  propaga- 
tion of  the  species,  a difference  of  sex  being  required, 
and  the  animating  agent  of  the  one  being  essential 
to  the  impregnation  of  the  other,  present  to  the  phi- 
losophical understanding  a large  and  interesting  class 
of  phenomena,  the  contemplation  of  which  can  scarcely 
fail  to  induce  the  belief,  that  these  throughout  nature  are 


NERVOUS  DISEASES. 


173 


attributable  to  the  same  vivifying  principle.  According 
to  this  view  there  is  nothing  extraordinary  in  the 
contractility  of  plants.  They  are  all  susceptible  of 
the  influence  of  external  causes,  but  some  in  a much 
higher  degree  than  others, — differences  which  are 
likewise  observed  in  the  animal  kingdom. 

cxlv.  The  argument  which  is  used  against  the  ne- 
cessity of  the  nervous  system  for  the  exercise  of  irri- 
tability, is  equally  fatal  to  the  necessity  of  the  mus- 
cular fibre  for  the  manifestation  of  it.  This  property 
exists  in  the  vegetable  where  the  same  structural  con- 
ditions cannot  be  traced. 

cxlvj.  We  are  further  informed  that  the  same  phe- 
nomenon is  remarked  in  the  lowest  class  of  animals, 
“where  the  existence  of  a nervous  matter  is  doubtful.” 
The  absence  of  the  brain,  spinal  cord,  ganglionic  or 
other  nerves,  is  no  evidence  that  nervous  matter,  in 
some  form,  does  not  preside  over  the  functions  of 
life.  Or  suppose  that  it  cannot  be  discovered,  the 
fact  does  not  authorize  the  inference  that  the  power 
which  imparts  to  it  and  to  every  organ  of  the 
animal  economy  the  endowment  of  vitality,  is  not  in 
active  operation.  If  in  place  of  confining  the  atten- 
tion to  the  particular  structural  conformations  of  the 
nervous  system,  in  the  endeavour  to  determine  its 
agency,  we  studied  the  properties  and  modes  of 
action  of  the  principle  by  which  it  is  pervaded,  we 
should  arrive  at  juster  and  more  comprehensive  con- 
clusions. 

cxlv ii.  2.  His  second  objection  is,  that  “the 


174 


PRACTICAL  VIEWS  ON 


human  foetus  has  often  come  to  the  full  size  (implying 
long  continued  exertion  of  contractile  power  in  the 
organs  of  its  circulation)  without  a brain  or  spinal 
cord;  and  in  all  cases,  during  the  growth  of  the 
foetus,  the  formation  of  vessels  precedes  that  of  nervous 
matter,  and  the  organs  of  circulation  are  in  full  opera- 
tion, when  the  larger  masses  of  the  nervous  system 
are  still  very  imperfectly  developed.” 

The  fallacy  of  such  arguments  we  have  exposed  in 
the  section  on  secretion.  The  arteries  are  not  formed 
anterior  to  the  development  of  nervous  matter.  The 
ganglionic  nerves,  which  are  directly  instrumental  in 
the  motion  of  the  blood  and  of  all  organic  changes, 
are  not  derived  from  either  of  these  nervous  centres, 
but  have  an  independent  development , and  are  inva- 
riably present  when  these  are  absent.  The  arteries 
cannot  come  into  existence  without  their  net-work  of 
nerves.  The  manifestation  of  muscular  contractility 
in  such  cases  of  monstrosity,  so  far  from  being  a 
legitimate  ground  of  objection  to  the  nervous  doc- 
trine, is,  in  our  opinion,  a striking  illustration  of  the 
peculiar  functions  of  these  nerves.  The  absence  of  the 
brain  or  spinal  cord,  or  of  both,  does  not  interrupt 
the  development  or  growth  of  the  foetus.  The  circu- 
lation and  nutrition  go  on  as  under  ordinary  circum- 
stances. With  what  degree  of  logical  accuracy  can  we 
deny  to  this  class  of  nerves  their  essential  co-operation 
in  these  functions,  when  it  is  admitted  that  they 
are  deranged  by  moral  and  physical  causes,  which 
disturb  the  action  of  the  nerves  presiding  over  them  ? 
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The  learned  Professor  acknowledges  that  certain  ne- 
cessary relations  exist  between  the  organs  which  exer- 
cise these  functions  and  their  particular  nerves.  Is  not 
the  conclusion  equally  inevitable  with  respect  to  the 
irritability  of  the  muscles  ? Whatever  may  be  the 
character  of  the  malformation  these  nerves  are  never 
absent.  Their  inseparable  association  with  the  arteries 
would  seem  to  imply  the  extraordinary  solicitude  of 
nature  to  protect,  as  far  as  possible,  the  important 
operations  of  organic  life. 

cxlviii.  To  adduce  the  absence  of  the  brain  and 
spinal  cord,  as  an  insurmountable  objection  to  the 
nervous  theory,  displays  a limited  knowledge  of  the 
laws  which  regulate  the  development  of  the  foetus,  as 
well  as  of  the  objects  contemplated  in  the  formation  of 
these  nervous  centres.  Have  they  not  functions  to  per- 
form necessary  to  man  in  the  scale  of  creation, — to  his 
intellectual  and  sensual  enjoyments, — to  his  varied 
muscular  movements, — to  all  his  organic  functions,  by 
which  the  supply  of  nutrition  keeps  pace  with  the 
expenditure  of  his  powers, — all  which  actions,  so  far 
as  they  are  dependent  on  the  brain  and  spinal  cord> 
are  unexercised  in  the  foetus  ? It  receives  from  the 
maternal  system  the  nutriment  essential  to  its  deve- 
lopment, the  elaboration  of  which  had  called  into 
play  the  energies  of  the  brain  and  spinal  cord,  and 
without  which  it  could  not  have  been  accomplished. 
If  these  organs  are  not  required  by  the  foetus,  why 
should  their  absence  be  an  argument  against  the  effi- 
ciency of  the  organic  nerves  (which  always  co-exist 
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with  the  arteries)  in  secretion,  nutrition  and  the 
limited  manifestation  of  muscular  contractility  in  the 
instances  of  monstrosity?  Such  are  the  objections 
which  were  urged  by  Haller,  and  from  his  genius  and 
High  character  had  no  ordinary  weight,  and  which 
have  been  transmitted  through  a series  of  distin- 
guished names  to  the  present  day. 

cxlix.  3.  It  is  again  stated  in  opposition  to  the 
nervous  theory,  that  “ the  involuntary  motions  of  the 
organs  of  circulation  have  been  found  by  many  phy- 
siologists to  continue  vigorous,  even  in  warm  blooded 
animals,  after  the  removal  of  the  brain,  or  even  of 
both  brain  and  spinal  cord,  provided  that  the  exposure 
of  the  blood  to  the  air  is  secured  by  the  substitution 
of  artificial  for  the  natural  respiration.” 

The  circulatory  organs  are  directly  dependent  on 
the  ganglionic  system  of  nerves  for  their  contractde 
properties,  which  system,  by  the  destruction  of  the 
important  nervous  centres,  is  only  so  far  involved  as 
it  affects  their  structural  connexions  with  them. 
These  connexions  are  essential  to  the  full  play  of  the 
energies  of  life.  They  are  the  media  for  the  convey- 
ance of  the  nervous  current  to  all  the  viscera  accord- 
ing to  their  varying  necessities  ; but  what  is  the  cha- 
racter or  extent  of  these  when  the  animal  has  lost 
its  brain  and  spinal  cord  ? Are  digestion,  secretion 
and  nutrition  in  active  operation  ? The  destruction  of 
the  great  nervous  centres  necessarily  circumscribes 
the  sphere  of  vital  action.  The  continuance  of  the 
circulation,  for  a limited  period,  is,  perhaps,  the  only 
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remaining  and  unequivocal  indication  of  organic  life. 
The  phenomenon  does  not  establish  the  inference,  which 
the  writer  deduces  from  the  experiment,  that  the  brain 
and  spinal  cord  are  not  essential  to  the  various 
organic  functions ; and  still  less  that  these  are  not 
dependent  on  nervous  power.  The  heart,  the  arteries 
and  the  ganglionic  nerves,  do  not  lose  the  principle 
by  which  they  are  animated  the  moment  that  their 
connexion  with  these  organs  is  broken.  As  long 
as  the  principle  exists,  other  circumstances  being 
favourable,  it  will  maintain  the  circulation  of  the 
blood. 

cl.  In  researches  of  this  kind  physiologists  lose 
sight  of  the  important  fact,  that  the  viscera  are  sup- 
plied with  nervous  power  through  the  medium  of  the 
arteries  and  of  numerous  nerves  directly  from  the 
sympathetic — sources  of  nervous  energy  which  do  not 
immediately  fail  on  the  removal  of  the  brain  or  spinal 
cord.  And,  therefore,  what  is  the  value  of  such  ex- 
periments? They  do  not  in  any  degree  elucidate 
the  question  at  issue.  Were  the  destruction  of  these 
organs  accompanied  with  the  instantaneous  annihila- 
tion of  the  nervous  principle  throughout  the  body, 
the  phenomena  resulting  would  then  be  worthy  of 
consideration,  but  clearly  not  otherwise.  It  would 
be  as  philosophical  to  argue,  that  the  wheel  which 
revolves  from  the  impetus  of  the  water  flowing  from 
the  reservoir,  should  at  once  be  arrested  on  inter- 
rupting the  mountain  stream  which  keeps  up  the 
required  supply.  The  two  have  strong  points  of 
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resemblance  and  the  conclusion  in  either  instance 
would  be  equally  illogical. 

cli.  4.  “No  interruption  of  the  contractions  of 
the  heart,”  he  says,  “or  other  strictly  involuntary 
muscles,  has  ever  been  produced  by  cutting  the  nerves 
by  which  they  are  immediately  supplied.” 

It  would,  indeed,  have  been  strange  had  this  phe- 
nomenon been  observed.  The  writer  misconceives 
all  together  the  difference  between  the  nervous  con- 
ditions of  the  voluntary  and  involuntary  muscles.  He 
demands,  in  confirmation  of  the  nervous  theory,  a 
result  which  is  an  impossibility— a result  to  the  pro- 
duction of  which  no  experiment  is  adequate.  The 
voluntary  muscles  have  large  nerves  by  which  they 
are  connected  with  the  spinal  cord  and  brain,  and 
through  which  volition  is  transmitted  regulating 
their  action.  To  destroy  these  nerves  is  to  paralyze 
the  parts  to  which  they  are  sent.  Here  is  an  obvious 
and  uniform  effect.  The  operation  does  not  imme- 
diately destroy  the  irritability  of  the  muscles,  the 
property  in  virtue  of  which  they  contract.  It  only 
affects  their  subserviency  to  the  will.  The  involuntary 
muscles,  as  the  heart,  the  stomach,  the  intestines 
and  others,  have  no  larye  nerves  which  have  the  same 
relation  to  them,  as  the  above  nerves  have  to  the 
voluntary  muscles,  consequently  they  do  not  admit 
of  a corresponding  experiment.  Their  sources  of 
nervous  energy  are  the  numerous  branches  derived 
from  the  ganglia  of  the  sympathetic  and  the  net-work 
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of  nerves  which  accompany  the  arteries,  the  agency 
of  which  cannot  be  withdrawn  to  enable  us  to  test 
the  extent  of  their  co-operation. 

clii.  Were  it  possible  to  cut  off'  the  supply  of 
nervous  power  to  the  voluntary  or  involuntary  muscles, 
there  would  then  clearly  be  no  difficulty  in  determin- 
ing the  nature  of  its  influence.  It  will  flow,  however, 
as  long  as  the  arterial  fluid  is  conveyed  to  these 
organs.  Its  channels  can  be  interrupted  only  by 
the  destruction  of  the  nerves  as  well  as  of  the 
arteries  connected  with  the  muscles,  an  operation 
which  would  leave  no  living  matter  to  manifest  its 
properties. 

Had  Haller  and  his  followers  been  sensible  of  the 
latter  source  of  nervous  power,  the  subject  of  irri- 
tability would  have  been  discussed  on  very  diffe- 
rent grounds,  and  would  have  led  to  more  compre- 
hensive views  concerning  the  functions  of  the  nervous 
system. 

So  far,  however,  from  the  nerves  enveloping  the 
arteries  being  regarded  as  a source  of  nervous  energy, 
that  when  the  researches  of  Behrends  and  Soemmering 
tended  to  show  that  the  heart  receives  no  nerves, — 
save  what  are  distributed  to  the  coats  of  these  vessels, 
the  circumstance  was  considered  even  by  the  mode- 
rate opponents  of  Haller,  to  prove  that  the  muscles  are 
not  dependent  on  nervous  agency , as  if  the  channels 
through  which  it  Jloiced  were  a point  which  in  any  de- 
gree affected  the  question. 

n 2 
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cliii.  Though  it  is  not  possible  to  present  the 
conclusive  experiment,  in  reference  to  the  contractions 
of  the  heart,  which  the  writer  conceives,  but  with 
little  propriety,  to  be  essential  to  the  nervous  doctrine ; 
it  is  demonstrated  by  our  own  as  well  as  by  the  mul- 
tiplied experiments  of  others,  that  these  contractions 
can  be  invigorated  or  weakened,  accelerated  or  re- 
tarded, both  by  mechanical  and  chemical  means 
acting  on  the  brain  or  spinal  cord.  He  acknowledges 
these  effects,  but  endeavours  to  invalidate  their  force 
by  the  oft-repeated  argument,  that  the  nerves  are 
unquestionably  media  for  the  transmission  of  moral 
and  other  influences  to  the  involuntary  organs  from 
the  great  nervous  centres. 

If  we  could  arrest  the  motions  of  the  involuntary 
muscles  by  the  division  of  their  nerves,  according  to 
his  mode  of  reasoning  the  evidence  would  be  perfectly 
conclusive.  To  modify  or  interrupt  these  motions, 
through  the  same  nerves,  by  causes  which  excite-  or  de- 
press the  functions  of  the  brain  or  spinal  cord,  is,  ne- 
vertheless, regarded  as  a phenomenon  of  no  value,  and 
is  not  admitted  in  any  degree  to  elucidate  the  subject 
under  discussion.  Such  is  the  line  of  argument  which 

.*c 

distinguishes  the  enlightened  followers  of  Haller. 

cliv.  5.  In  his  next  objection  he  observes,  that 
“ although  the  muscles  destined  to  voluntary  motion 
are  no  longer  moved  by  the  will,  after  the  section  of 
their  nerves,  they  continue  thereafter  to  show  their 
irritability,  on  the  application  of  stimuli  to  them- 
selves, or  to  their  nerves  below  the  section,  as  tony  as 


NERVOUS  DISEASES. 


181 


their  nutrition  and  organization  continue  pretty  entire ; 
and  contractions  may  be  excited  by  direct  and  con- 
tinued irritation  in  the  muscular  fibres,  fully  as  long 
as  in  muscles  of  which  the  nerves  have  been  cut,  as 
in  those,  the  communication  of  which  with  the  brain 
and  spinal  cord,  through  the  nerves,  is  entire.” 

Many  of  the  previous  remarks  are  an  answer  to 
this  objection.  The  contractile  properties  of  muscles 
depend,  as  we  have  stated  throughout  this  inquiry, 
largely  on  the  ganglionic  nerves  which  form  a species 
of  nervous  membrane  around  the  arteries  ; and,  as 
long  as  they  are  maintained  in  vigorous  action  the 
animating  principle  is  imparted  to  the  muscles.  In- 
deed, so  important  are  they,  that  when  the  main 
vessel  of  a limb  is  tied,  the  power  of  motion  is  either 
wholly  or  partially  lost,  until  collateral  branches  are 
sufficiently  augmented  to  convey  the  necessary  stream 
of  blood.  In  the  speculations  which  have  been  formed 
to  explain  the  result,  none  have  taken  into  account 
that  the  operation  diminishes  the  flow  of  the  nervous 
as  well  as  of  the  arterial  fluid  to  the  muscles.  The 
distinguished  writer  lays  it  down  as  an  essential  con- 
dition for  the  persistance  of  irritability,  where  the 
nerves  are  divided,  that  the  “nutrition  and  organi- 
zation ” of  the  parts  which  they  supply,  must  be 
“pretty  entire,”  which  is  in  direct  confirmation  of 
our  reasoning. 

The  experiments  to  which  Professor  Alison  alludes, 
rest  on  the  authority  of  Wilson  Philip.  The  illus- 
trious Muller  directed  his  attention  to  the  same  branch 
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of  inquiry,  and  arrived  at  very  different  conclusions. 
After  detailing  the  results  which  his  researches  esta- 
blished, he  remarks  : they  “ prove  at  least  that,  when 
the  communication  of  the  nerves  with  the  brain  is 
wholly  cut  off,  they  gradually  lose  the  power  of  ex- 
citing the  muscles  to  contraction,  while  the  muscles 
lose  their  irritability This  property,  however,  con- 
tinues for  a considerable  time  after  the  section  of  the 
nerves. 

clv.  Such  are  the  objections  which  are  advanced 
by  the  distinguished  Professor  against  the  doctrine, 
“that  all  muscular  parts  derive  a supply  of  some 
kind  of  influence  or  energy  from  the  brain  or  spinal 
cord , through  the  nerves  which  enables  them  to  con- 
tract, or  renders  them  irritable His  arguments  are 
not  restricted  to  the  presence  of  these  organs,  but  to 
the  existence  of  nervous  matter. 

A candid  consideration  of  the  previous  observations 
can  scarcely  leave  a doubt  on  the  mind,  that  they 
break  down  in  the  critical  analysis  to  which  they  are 
submitted.  They  are  either  based  on  assumptions, 
which  have  not  the  slightest  degree  of  plausible  evi- 
dence to  recommend  them  to  our  notice,  or  are  to 
be  traced  to  misconceptions  of  the  properties  and 
functions  of  the  nervous  system. 

He  afterwards  proceeds  to  show,  that  the  other 
theory,  viz.,  “that  muscles,  although  not  actually 
drawing  supplies  of  vital  power  through  their  nerves, 
arc  yet,  dependent  on  nerves  for  every  occasion  of  the 

* Opus  cit. , p.  633. 
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exercise  of  that  power  f is  equally  without  founda- 
tion. 

cl vi.  In  reference  to  this  theory,  he  says,  “ it  ap- 
pears a sufficient  objection  to  state,  that  our  only 
reason  for  supposing  an  intervention  of  nerves  to  be 
concerned  in  muscular  contraction,  is  the  excitation  of 
that  contraction  by  stimuli  applied  to  nerves.  But 
a conclusion  which  is  rested  on  this  fact,  must  be 
limited  to  the  cases  in  which  this  fact  holds  good. 
Now  there  are  many  muscles  (viz.,  all  or  almost  all 
those  that  are  destined  to  involuntary  motion  only), 
which,  although  exceedingly  irritable,  are  not  excitable 
by  mechanical  irritation  of  their  nerves.  We  cannot, 
therefore,”  he  remarks,  “ acquiesce  in  the  proposi- 
tion, that  nerves  furnish  a condition  essential  to  the 
irritation  and  vital  action  of  muscles  in  general.” 

If  he  had  said  that  there  is  a marked  distinction 
between  the  voluntary  and  involuntary  muscles,  in  re- 
gard to  the  facility  with  which  their  irritability  can  be 
excited  by  mechanical  agents,  he  would  have  expressed 
himself  correctly.  The  heart  and  the  intestines, 
which  come  under  the  denomination  of  the  latter 
class,  have  been  shown  by  Humboldt,  Burdach  and 
Muller,  to  have  their  motions  materially  affected  by 
irritating  the  cardiac  nerves  and  the  coeliac  ganglion. 
Burdach  “ re-accelerated  the  action  of  the  heart  of 
a dead  rabbit  after  it  had  begun  to  fail,  by  touch- 
ing the  sympathetic  nerves  with  caustic  potash  or 
ammonia.”* 


■;f  Muller  Opus  cit. , pp.  190-1. 
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clvii.  All  writers,  in  treating  of  the  voluntary  and 
involuntary  muscles,  dwell  on  the  remarkable  differ- 
ence they  exhibit,  with  respect  to  their  suscepti- 
bility of  mechanical  and  chemical  agencies,  which 
cannot  be  accounted  for  on  any  disproportionate 
amount  of  irritability  possessed  by  them.  The  invo- 
luntary are  admitted  by  Professor  Alison  to  be  “ ex- 
ceedingly irritable.” 

The  true  cause  of  the  difference  has  not  been  sus- 
pected by  any  physiologist,  nor  has  even  a conjecture 
been  advanced  to  explain  it,  except,  perhaps,  the  sup- 
posed limited  distribution  of  nerves  to  the  involuntary 
muscles.  It  was  never  imagined  that  there  was  any 
peculiarity  in  the  relations  of  the  nerves  to  the  two 
classes  of  muscles,  which  would  satisfactorily  eluci- 
date the  question. 

cl vm.  The  voluntary  muscles,  as  of  the  trunk,  the 
limbs,  the  larynx  and  of  other  organs,  which  are 
regulated  in  their  movements  by  the  will,  have  all 
comparatively  large  and  distinct  nerves , which  have 
such  a relation  to  their  structure  that  they  are  im- 
mediately brought  into  the  required  condition  on  the 
exercise  of  the  mental  power.  It  is  not  a matter  of 
speculation  what  nerves  are  instrumental  in  the  pro- 
duction of  the  phenomena;  nor  are  they  so  dimi- 
nutive as  to  be  traced  with  difficulty.  They  are  of 
considerable  size.  It  is  then  evident  that  they  have  ex- 
tensive relations  to  the  parts  with  which  they  are  con- 
nected, or  in  other  words,  that  they  cannot  be  strongly 
aroused  by  mechanical  or  chemical  irritation,  without 
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throwing  many,  and  often,  large  muscles,  into  convulsive 
movements.  According  to  this  view,  the  accuracy  of 
which  is  unquestionable,  in  acting  on  these  nerves,  in 
a variety  of  experiments,  we  directly  influence  nume- 
rous muscles , which  (as  long  as  they  retain  their  natural 
irritability)  are  forced  to  respond  to  the  stimulus  by 
which  they  are  excited  in  consequence  of  their  compre- 
hensive structural  associations  with  the  nerves . There- 
fore, supposing  the  artificial  stimulus  equal  in  all  cases, 
the  results  arising  from  its  action  will  be  propor- 
tionate TO  THE  MAGNITUDE  OF  THE  NERVES  IRRI- 
TATED, AND  THE  NUMBER  OR  SIZE  OF  THE  MUSCLES 
WITH  WHICH  THEY  ARE  DIRECTLY  CONNECTED. 

Here  we  have  a clearly  defined  general  law  expla- 
natory of  the  influence  of  the  nervous  on  the  muscular 
system,  a just  conception  of  which  will  be  found 
fruitful  in  the  elucidation  of  phenomena  hitherto 
imperfectly  understood,  or,  indeed  regarded  as  inex- 
plicable. 

clix.  We  will  now  endeavour  to  ascertain  in  what 
manner  a knowledge  of  this  law  will  account  for  the 
greater  difficulty  experienced  in  irritating  the  invo- 
luntary muscles  through  their  nerves,  and  the  less 
striking  results  which  follow  compared  with  those 
occurring  in  the  voluntary.  Whether  we  examine  the 
nerves  distributed  to  the  heart,  the  stomach,  the  intes- 
tines or  the  urinary  bladder,  we  find  conditions,  in  the 
relations  of  these  nerves  to  their  respective  organs,  as 
dissimilar  from  those  observed  in  connexion  with  the 
voluntary  muscles,  as  are  the  functions  which  the  two 
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clxi.  The  learned  Professor,  in  concluding  his  re- 
marks on  the  phenomena  of  the  muscular  system,  ob- 
scivcs  : that  the  essential  difference  of  these  classes 
of  muscles  seems  to  depend  on  the  different  endow- 
ments of  the  nerves  entering  them.  And  the  final 
cause  of  all  endowments  bestowed  on  nerves  in  the 
living  body,  in  relation  to  muscles,  appears  to  be,  not 
to  make  muscles  irritable , but  to  subject  their  irritability 
in  different  ways,  to  the  dominion  of  the  acts  and  feel- 
ings of  the  mind.”* 

The  fallacies  involved  in  this  passage  are  of  a grave 
character.  The  doctrines  which  it  inculcates  would 
be  fatal  to  the  sound  and  steady  improvement  of  me- 
dical science.  It  displays  a limited  knowledge  of  the 
comprehensive  functions  of  the  nervous  system.  It 
teaches  no  great  physiological  truths  capable  of  eluci- 
dating the  conditions  of  health  or  disease.  Though 
the  voluntary  and  involuntary  muscles  have  equally 
their  motory  nerves,  and  through  them  are  susceptible 
of  various  influences  by  which  their  contractile  pro- 
perties are  modified,  effects  which  he  admits;  he, 
nevertheless,  argues  that  the  difference  of  these  classes 
of  muscles  is  to  be  ascribed  to  the  different  endow- 
ments of  their  nerves.  Save  that  the  one  class  is  obe- 
dient to  volition,  is  it  philosophical  to  imagine  that 
the  same  kind  of  motory  nerves  are  not  equally  effi- 
cient in  both  ? Have  they  not  the  same  general  con- 
nexions with  the  nervous  centres,  whence  they  draw 
the  principle  which  diffuses  its  invigorating  power 


* His  own  italics. 
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throughout  the  animal  economy  ? Are  not  the  organs 
they  supply  similarly  affected  by  the  excited  or  de- 
pressed functional  conditions  of  these  centres  ? And 
yet,  have  the  motory  properties  of  the  one  class  of 
nerves  nothing  in  common  with  those  of  the  other  ? 

Can  the  immense  nervous  matter  associated  with 
the  heart,  the  stomach,  the  esophagus,  the  intestines, 
the  uterus  and  the  urinary  bladder,  have  no  functions 
in  relation  to  their  diversified  movements,  except  to 
render  them  subservient,  “ in  different  ways , to  the 
dominion  of  the  acts  and feelinys  of  the  mind?”  Can 
this  possibly  be  a just  interpretation  of  the  ends  of 
nature  in  bestowing  these  nerves,  and  in  establish- 
ing their  comprehensive  connexions  with  the  nervous 
centres?  An  answer  is  given  to  these  questions  in 
the  foregoing  elaborate  researches,  and  they  will  be 
further  considered  in  the  subsequent  pages. 

clxii.  We  now  propose  to  analyze  the  experiments 
and  doctrines  of  Dr.  Wilson  Philip,  which  are  con- 
stantly referred  to  in  confirmation  of  prevailing  phy- 
siological opinions.  His  authority  stands  high  both 
at  home  and  abroad.  His  work  on  the  Laws  of  the 
vital  functions,  displays  great  labour,  ingenuity  and 
talent,  but  is  not  equally  distinguished  by  its  logical 
perspicuity  or  any  large  principles  tending  to  throw 
light  on  the  origin  and  nature  of  diseases.  His  experi- 
ments and  reasoning  on  the  relations  of  the  nervous 
to  the  muscular  system,  alone  concern  us  on  the  pre- 
sent occasion.  He  had  glimpses  of  great  and  im- 
portant truths,  but  failed  to  perceive  their  widely 
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pervading  character.  He  regarded  the  nervous  and 
galvanic  influence  as  identical,  and  yet  strange,  lie  con- 
tends throughout  his  Treatise,  that  the  nervous  power 
acts  only  occasionally  on  the  involuntary  muscles, 
in  fact  that  these  are  altogether  independent  of  it.* 
clxiii.  Almost  the  whole  of  his  fallacies  are  to  be 
traced  to  the  unfortunate  view  which  he  took  of  the 
principles  co-operating  in  the  performance  of  the  vital 
functions.  It  is  the  source  of  all  his  inconsistencies 
and  constantly  embarrassing  refinements.  From  no 
writer  is  it  so  easy  to  select  numerous  facts  that  might 
be  used  with  considerable  cogency  in  opposition  to 
his  own  conclusions.  He  states  that  the  functions  of 
life  are  carried  on  by  three  distinct  powers,  which  he 
designates  the  sensorial,  the  nervous  and  the  mus- 
cular. Of  this  division  he  speaks  in  the  following 

terms.  “ The  nervous , then,  obeys  the  sensorial 

system,  in  the  same  way  in  which  the  muscular  obeys 
the  nervous  system ; but  as  the  muscular  power  has 
an  existence  independent  of  the  nervous,  so  has  the  ner- 
vous an  existence  independent  of  the  sensorial  power.  ”f 
“ It  appears  from  the  experiments  which  I have  had 
occasion  to  relate  or  refer  to,  that  in  the  more  perfect 
animals  there  are  three  vital  powers  not  directly  de- 
pending on  each  other,  the  sensorial,  the  nervous  and 
the  muscular  powers.”!  “ The  nervous  power  is  not 
more  distinct  from  the  muscular,  than  it  is  from  the 

* An  Experimental  Inquiry  into  the  I^aws  of  the  Vital 
Functions,  page  264. 

f Opus  cit.  p.  104.  Ibid,  p.  186. 
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sensorial  power.5’*  We  are  informed  that  the  senso- 
rial power  resides  in  the  brain,  the  nervous  in  the 
spinal  cord,  and  the  muscular  in  the  muscles. 

From  such  clear  and  definite  language  it  would  na- 
turally be  imagined,  that  we  should  have  striking  and 
appropriate  illustrations  of  these  distinct  powers,  but 
we  are  at  once  led  into  inextricable  confusion.  The  mo- 
ment we  begin  to  luxuriate  in  the  transparency  of  his 
views,  and  are  all  anxiety  to  trace  their  application, 
we  are  told,  “ that  the  sensorial  power  is  not  wholly 
confined  to  the  brain,  nor  the  nervous  power  to  the 
spinal  marrow,  both  powers  in  a greater  or  less  degree 
residing  in  both  organs.” f “ Nerves  proceeding  wholly 
from  the  brain  exhibit  all  the  phenomena  of  nervous 
power  properly  so  called,  and  that  the  spinal  marrow 
possesses  sensorial  power  appears  from  very  simple 
experiments.”  | One  of  these  very  satisfactory 
experiments  establishes  the  extraordinary  fact,  that 
the  frog,  some  hours  after  it  has  lost  its  head,  will 
often  sit  in  its  usual  position,  “ and  appears  sensible 
to  an  injury  inflicted  on  any  part  of  it,”  muscular  con- 
tractions taking  place  merely  from  reflex  action.  Such 
is  the  kind  of  evidence  which  he  gives  of  the  exist- 
ence of  sensorial  power  in  the  spinal  cord. 

He  further  remarks,  that  there  is  every  reason  to 
believe,  “ that  the  brain  and  spinal  marrow  are  the 
only  sources  of  nervous  influence,”  and  that  as  long 
as  this  exists  in  the  nerves,  the  irritability  of  the 
muscles  may  be  excited,  and  yet  he  contends  with 

* Opus  cit.,  p.  2G6.  f Ibid.  p.  2G3.  { Ibid.  p.  187. 
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Haller  and  his  followers,  that  the  muscles  contract 
from  a property  which  is  inherent  in  them.  On  his 
own  showing  this  is  lost  when  they  are  deprived  of 
the  nervous  agency.  How  is  the  vis  insita  to  be 
established,  if  it  is  never  manifested  except  in  con- 
nexion with  the  animating  principle  of  the  nerves? 
He  says  that  “ this  muscular  power  has  an  existence 
independent  of  the  nervous ,”  and  yet  the  former  is 
invariably  annihilated  on  the  loss  of  the  latter.’'*' 

clxiv.  If  in  place  of  confusing  his  readers  with 
his  sensorial,  nervous  and  muscular  powers,  he 
had  regarded  the  entire  animal  system  as  pervaded 
by  one  principle,  the  source  of  all  vital  and  mental 
actions,  and  had  endeavoured  to  trace  the  modifi- 
cations in  its  distribution,  exciting  or  depressing 
the  functions  of  life,  how  much  more  simple  and 
comprehensive  would  have  been  his  views!  We 
should  then  not  have  had  the  sensorial  power  running 
into  the  regions  of  the  nervous,  nor  the  nervous  into 
those  of  the  sensorial,  exercising  the  offices  of  each 
other ; nor  should  we  have  had  the  importunate  heart 
and  the  rest  of  the  involuntary  muscles,  withdrawn 
from  the  constant  participation  in  the  current  of  the 
nervous  influence. 

clxv.  We  will  now  turn  to  his  experiments  which 
are  frequently  appealed  to  in  support  of  physiolo- 
gical doctrines,  and  see  whether  the  analysis  of  them 
will  be  a more  gratifying  task  than  the  examination 
of  the  conclusions  to  which  they  have  led. 


* Opus  cit. , p.  203. 


NERVOUS  DISEASES. 


193 


“Exp.  32.  All  the  nerves  supplying  one  of  the 
hind  limbs  of  a frog  ivere  divided,  so  that  it  became 
completely  paralytic.  The  skin  was  removed  from 
the  muscles  of  the  leg,  and  salt  sprinkled  upon  them, 
which  being  renewed  from  time  to  time,  excited  con- 
tractions in  them  for  twelve  minutes ; at  the  end  of 
this  time  they  were  found  no  farther  capable  of  being 
excited.  The  corresponding  muscles  of  the  other 
[indy  in  which  the  nerves  were  entire , were  similarly 
treated.  They  ceased  to  contract  in  ten  minutes.” 
In  other  experiments,  he  says,  the  difference  in  regard 
to  time  was  greater.  He  draws  the  following  conclu- 
sion : “ Erom  this  experiment  it  is  evident,  that  the 
nervous  influence,  so  far  from  bestowing  excitability 
on  the  muscles,  exhausts  it  like  other  stimuli.  The 
excitability,  therefore,  is  a property  of  the  muscle 
itself.”* 

Let  us  endeavour  to  analyze  this  celebrated  experi- 
ment and  determine  its  value.  The  conditions  essen- 
tial to  its  accuracy  are  of  the  highest  importance  and 
any  deviation  from  them  renders  it  of  no  worth.  We 
have  no  evidence  that  they  were  scrupulously  studied. 
We  are  told  that  the  salt  was  sprinkled.  The  term 
would  seem  to  imply  no  delicate  calculation  as  to  the 
quantity  which  was  employed  in  either  case.  A dif- 
ference in  the  amount  or  in  the  mode  in  which  it  was 
spread  would  entirely  invalidate  the  results.  On  this 
point  the  writer  does  not  make  a remark.  If  the 
muscles  of  the  one  limb  received  a greater  dose  than 
* Opus  cit.,  pp  99,  100. 
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those  of  the  other,  the  effect  would  be  proportionately 
more  marked. 

The  physiologist,  if  not  acutely  sensible  of  the 
necessity  of  scrupulous  attention  to  these  points, 
would  certainly  not  spare  the  sound  limb,  the  object 
being  specially  to  test  the  influence  of  its  nerves  on 
the  irritability  of  the  muscles. 

There  are  other  considerations  suggested  by  the 
experiment  which  are  not  taken  into  account.  The 
application  of  the  salt  to  one  limb  would  excite 
no  sensations ; in  the  other,  where  the  nerves  were 
entire,  the  feelings  of  the  animal  would  be  painful  in 
the  extreme,  and  the  brain  would  have  relations  to 
this  limb  which  it  had  not  to  the  other,  circumstances 
which  might  have  a material  effect  on  its  nerves.  De- 
pressing passions  weaken  all  vital  functions  whether 
of  animal  or  organic  life ; and  how  far  the  natural 
conditions  in  the  one  case  might  influence  the  action 
of  these  nerves,  it  is  impossible  to  ascertain. 

In  all  such  experiments,  where  extraordinary  nicety 
and  accuracy  are  required  not  only  in  reference  to  the 
means  which  are  employed,  but  to  the  highly  suscep- 
tible powders  operated  upon,  which  are  certain  to  be 
disturbed  by  our  interference,  the  physiologist  seldom 
displays  that  knowledge  of  the  nature  of  the  vital 
field  he  proposes  to  cultivate, — or  that  solicitude 
to  preserve  in  their  normal  state  the  phenomena 
crowding  it,  which  is  essential  to  give  value  to  his 
researches.  Almost  nine-tenths  of  the  experiments 
on  living  structures  are  unworthy  of  confidence, 
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either  from  ignorance  of  or  inattention  to  these 
matters. 

clxvi.  If  the  nerves,  according  to  his  reasoning, 
exhaust  the  excitability  of  muscles,  one  would  imagine 
to  destroy  them  in  a limb  would  be  an  excellent 
mode  to  maintain  it  in  the  fulness  of  its  powers.  If 
so  far  from  imparting  such  property  they  expend  it, 
the  inference  is  inevitable.  He  states,  however,  that 
the  irritability  ceases  when  it  is  no  longer  furnished 
l with  nervous  energy.  “The  muscle,”  he  remarks, 
“ will  thus  be  made  to  contract  as  long  as  any  influ- 
ence remains  in  the  nerve,  but  this  being  once  ex- 
hausted, the  nerve  has  no  means  of  renewing  it.”* 
Here  the  muscle  loses  its  excitability  from  the  ab- 
sence of  the  nervous  influence ; in  the  experiment  it 
disappears  from  being  exhausted  by  the  same  nervous 
influence,  and  not,  it  must  be  kept  in  mind,  from  the 
exertions  of  the  limb  which  always  materially  affect 
the  condition  of  nerves.  How  such  an  experiment 
proves  the  excitability  of  muscles  to  be  an  inherent 
property  in  them  we  are  unable  to  discover. 

The  inconsistencies  of  this  writer  are  extraordinarv 

«/ 

and  can  be  appreciated  only  by  an  attentive  perusal 
of  his  inquiry.  In  one  place,  the  nervous  influence 
is  an  essential  stimulus  to  both  classes  of  muscles  ; f 
in  another,  the  involuntary  are  only  occasionally  excited 

* Opus  cit.,  p.  203. 

f “ The  functions  of  the  nervous  influence  are  those  of  stimu- 
lating the  muscles  both  of  voluntary  and  involuntary  motion.” 
— Page  220. 
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by  it.*  Again,  we  are  told  that  the  muscles  lose 
their  contractility  when  the  nervous  influence  is  with- 
drawn ;f  yet  he,  nevertheless,  repeatedly  asserts  that 
the  muscular  fibre  does  not  in  any  “ degree  directly 
depend  on  the  nervous  power.  If  it  has  no  de- 
pendence upon  it,  why  does  it  cease  to  manifest  the 
property  of  irritability  when  it  is  no  longer  supplied 
with  it?  What  phenomena  does  it  exhibit  apart  from 

its  association  with  the  nervous  influence  ? According 
to  his  own  admissions  there  are  none. 

clxvii.  We  now  pass  to  the  examination  of  an  in- 
teresting class  of  experiments.  He  proceeds  to  show  the 
effects  produced  on  voluntary  and  involuntary  muscles 
from  mechanical  and  chemical  stimuli  applied  to  the 
brain  and  spinal  cord.  We  can  only  afford  space  to 
allude  to  the  results  at  which  he  arrived. 

In  passing  a Avire  or  any  other  instrument  into  the 
substance  of  the  brain,  or  applying  to  it  spirits  of 
wine  or  a watery  infusion  of  opium,  the  contractions 
of  the  heart  were  instantaneously  excited ; but  no 
effect  whatever  was  observed  on  the  voluntary  muscles. 
These  were,  however,  convulsively  affected  when  the 
wire  touched  the  medulla  oblongata  from  which  the 
cerebral  nerves  arise.  The  impression  on  the  heart, 

# The  voluntary  muscles  “ are  always  excited  by  the  nervous 
influence;”  the  involuntary,  “though  occasionally  excited  by 
this  influence  in  all  their  functions  obeying  other  stimuli.” 
— Page  255. 

t See  passage  immediately  quoted  above. 

;|;  Page  219. 
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whatever  means  were  employed,  was  always  propor- 
tionate to  the  amount  of  nervous  matter  directly  in- 
fluenced whether  of  the  brain  or  spinal  cord.  From 
this  he  inferred  that  the  heart  is  subject  not  to  any 
particular  part  of  the  cerebrum,  but  equally  to  the 
whole  of  it,  and  that  this  circumstance  accounts  for 
the  regularity  of  its  movements,  which,  though  they 
might  be  accelerated  or  retarded  in  his  experiments, 
never  lost  their  natural  successive  character.  Fie  ob- 
serves that  the  irregular  action  “ of  a voluntary  muscle 
arises  from  stimuli  acting  partially  or  at  intervals  on 
its  nerves,  or  on  the  particular  part  of  the  brain  or 
spinal  marrow  from  which  its  nerves  arise.” 

clxviii.  These  experiments,  which  are  universally 
regarded  as  throwing  great  light  on  the  functions  of 
the  nervous  system,  are  a melancholy  illustration  not 
only  on  the  part  of  the  physiologist  himself,  but  of 
the  age,  how  imperfectly  important  conditions  were 
understood  which  are  essential  to  the  soundness  of 
the  conclusions  deduced  from  them.  When  the  sti- 
muli were  applied  to  the  brain  they  produced,  he  says, 
immediate  and  very  obvious  effects  on  the  heart,  but 
none  on  the  voluntary  muscles.  Ftence  the  inference 
that  they  have  no  effect  on  the  latter.  We  shall  show 
that  they  have  necessarily  an  effect  on  every  part 
of  the  animal  economy. 

clxix.  When  we  attempt  to  measure  the  influ- 
ence of  any  agent,  especially  in  researches  of  this 
kind  on  different  organs,  it  is  an  all-important  cir- 
cumstance to  ascertain  previously,  how  far  the  actions 
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of  the  organs  are  alike ; or,  how  far  the  functions 
they  perform  will  enable  us  to  trace  the  effects  of 
such  influence.  We  will  endeavour  to  illustrate  our 
meaning.  If  we  had  to  estimate  the  value  of  a 
few  particles  of  gold  dust  should  we  not  have  re- 
course to  the  most  delicate  scales,  and  not  to  those 
which  determine  the  weight  of  substances  of  great 
bulk  ? And  why  ? Because  the  one,  from  its  ex- 
quisite adjustment,  has  a much  higher  degree  of  deli- 
cacy than  the  other.  Should  we  be  entitled  to  con- 
clude, if  the  particles  were  placed  in  the  latter  that 
they  would  produce  no  effect  ? Certainly  not.  The 
effect  would  not  be  obvious,  but  it  would  be  inevitable. 
Now  the  heart  and  the  voluntary  muscles  are  correctly 
represented  by  these  instruments  in  reference  to  the 
influence  of  stimuli  applied  to  the  brain.  The  heart 
is  in  motion, — we  perceive  its  successive  contractions 
and  can  estimate  the  slightest  change  in  their  force 
or  frequency : the  voluntary  muscles  are  at 

rest,  and  we  can  detect  no  modification  in  their 
functions. 

The  contractions  of  the  heart  are  the  delicate 
scales  which  enable  us  to  measure  an  amount  of 
influence,  of  which  the  voluntary  muscles  give  no 
evidence.  It  would,  however,  be  unphilosophical 
to  conclude  that  they  are  unaffected  by  it.  The 
brain  has  the  same  general  relations  to  every 
fibre  of  the  animal  system.  It  is  the  source 
of  its  vitality,  and  consequently  to  disturb  the  con- 
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ditions  of  this  important  nervous  centre  is  to  de- 
range the  whole  of  its  comprehensive  relations. 

The  two  cases  are  exceedingly  dissimilar.  I he 
same  impressions  may  be  conveyed  to  the  nerves  of 
the  voluntary  and  involuntary  muscles,  but  from  the 
striking  difference  in  their  functions  they  do  not  fall 
equally  under  observation.  To  render  them  obvious 
in  the  former  it  is  necessary  that  they  should  be 
aroused  to  activity,  to  accomplish  which  a much  more 
powerful  stimulus  is  required  than  to  modify  the 
motions  when  they  exist.  The  conclusions  which  are 
drawn  from  such  experiments  are  unpliilosophical  in 
the  extreme.  The  physiologist  was  not  sensible  of 
the  remarkable  difference  in  the  nature  of  the  objects 
which  he  attempted  to  influence.  The  brain  lias  not 
a more  intimate  connexion  with  the  heart  than  with 
the  voluntary  muscles,  in  respect  of  the  general 
nervous  relations  by  which  all  parts  of  the  animal 
system  are  associated.  The  effect  of  emotions  on  the 
paralytic  limb  is  an  apt  illustration  of  the  truth. 

clxx.  In  his  experiments  Dr.  Philip  could  not 
produce  any  irregularity  in  the  contractions  of  the 
heart ; while  in  stimulating  the  region  whence  the 
cerebral  nerves  arise,  the  motions  of  the  voluntary 
muscles  were  always  irregular  and  of  a convulsive 
character.'*  The  explanation  which  he  gives  of  the 

* “ Exp.  39.  I tried,  in  every  possible  way,  both  by  mecha- 
nical and  chemical  stimuli,  and  both  before  and  after  the  sensi- 
bility was  destroyed,  to  excite,  through  the  brain  or  spinal 
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phenomena  displays  an  imperfect  acquaintance  with 
the  laws  regulating  the  action  of  these  organs.  He 
ascribes  the  continuance  of  the  successive  contractions 
of  the  heart,  modified  only  in  strength  and  frequency, 
to  the  supposed  fact  of  being  subject  to  every  part  of 
the  brain  and  spinal  cord.  But  why  should  we  ex- 
pect its  movements  to  become  irregular?  In  all 
the  ordinary  circumstances  of  life  whether  it  be  excited 
or  depressed,  they  have  generally  their  natural  succes- 
sion. Whether  we  impart  to  its  nerves  additional 
stimulus,  or  withdraw  a portion  of  the  principle  by 
which  they  are  animated,  this  is  no  sufficient  reason 
to  calculate  on  a result  which  he  anticipated.  Its  con- 
tractions are  regularly  successive  because  such  are  the 
laws  of  its  organization. 

clxxi.  On  touching  the  origin  of  the  cerebral  nerves 
the  actions  of  the  voluntary  muscles  were  always  irre- 
gular, which  he  says  is  attributable  to  the  “ stimuli 
acting  partially  or  at  intervals  on  their  nerves.”  Wliat 
sort  of  motions  in  the  voluntary  muscles,  when  the 
animal  is  dead,  would  be  considered  regular  ? Would 

marrow  of  rabbits  and  frogs,  any  irregular  action  in  tbe  heart 
which  is  so  readily  excited  in  the  muscles  of  voluntary  motion, 
but  could  not.” — Opus  cit.,p.  109. 

“ The  heart  being  equally  affected  through  all  parts  of  it, 
(brain)  must  render  it  much  less  subject  to  irregular  action  ; 
which  may  be  one  of  the  final  causes  of  the  heart,  whose  regular 
action  is  of  such  importance  in  the  animal  economy,  being  made 
subject  to  the  whole,  and  not  to  any  part  of  the  brain.” — 
Opus  cit.,p.  117. 
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it  be  expected  to  walk,  run,  fly  or  swim  P To  what 
definite  object  could  the  motions  tend,  when  the 
mental  power  by  which  they  are  controlled  is  de- 
stroyed, and  cannot  be  imitated  by  probing  with  a 
wire  the  medulla  oblongata  or  the  spinal  cord? 
The  actions  are  irregular,  not  because  the  stimulus  is 
either  partial  or  applied  at  intervals,  but  from  the 
simple  reason  that  it  is  impossible  they  should  be  other - 
ivise. 

clxxii.  These  convulsive  motions  can  be  excited  in  the 
living  and  healthy  body  without  any  cruel  or  torturing 
operations ; without  deranging  the  structure  of  a 
single  animal  fibre,  and  by  acting  on  the  surface  of 
the  brain,  to  which  the  application  of  stimuli  in  his 
experiments  failed  to  elicit  any  result  on  the  volun- 
tary muscles.  The  power  by  which  such  effects  can 
be  produced,  is  mesmerism  ; and  they  are  far  greater 
and  much  more  varied  than  those  arising  from  me- 
chanical or  chemical  irritation  of  the  nervous  masses. 
The  fact  and  its  accompanying  explanation  will  be 
found  in  our  recent  work.* 

clxxiii.  Though  Dr.  Philip  observes  the  ex- 
tensive relations  which  the  heart  possesses  to  the 
brain  and  spinal  cord,  and  its  extraordinary  suscepti- 
bility in  regard  to  all  stimuli  applied  to  these  organs, 
he,  nevertheless,  argues  that  the  nervous  influence  is 
not  in  any  degree  instrumental  to  its  motions  : and 
although  the  voluntary  muscles  are  thrown  into  con- 
vulsive action  whenever  the  origin  of  their  nerves 
# Philosophy  of  animated  Nature,  See. 
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is  irritated,  so  instantaneously  as  to  present  the  ap- 
pearance of  a galvanic  shock,  yet  he  says  these  muscles 
are  likewise  independent  of  the  nervous  system.* 
clxxiv.  These  conclusions,  when  we  take  into  con- 
sideration the  experiments  by  which  they  are  imagined 
to  be  established,  would  be  strange  and  inexplicable 
in  any  writer ; but  more  especially  are  they  when  en- 
forced by  one  who  regarded  the  nervous  and  galvanic 
agency  as  identical.  This  enterprising  physiologist 
was  upon  the  threshold  of  important  discoveries ; — a 
brilliant  and  unequalled  prospect  of  boundless  truths 
was  just  opening  upon  his  mind ; but  which  he  failed 
to  secure  from  his  mystifying  and  perplexing  distinc- 
tions between  the  sensorial,  the  nervous  and  muscular 
powers.  They  limited  and  distorted  his  views. 

clxxy.  We  shall  allude  only  to  one  more  of  the 
fallacies  which  pervade  his  work,  but  which  is  of  a 
serious  character,  and  so  perfectly  illogical,  that 
it  is  difficult  to  conceive  how  the  opinion  could  pos- 
sibly be  entertained.  He  remarks  that  the  nervous 
influence  is  capable  of  both  exciting  and  depressing  all 
vital  functions.  This  is  not  in  reference  to  the  agency 
of  the  mind,  the  various  conditions  of  which  may 
produce  either  of  these  results ; but,  in  this  case  the 
depression  could  not  with  propriety  be  ascribed  to 
any  peculiar  qualities  possessed  by  the  nervous  prin- 

* “ It  not  only  appears  from  the  experiments  which  have  been 
laid  before  the  reader,  that  the  power  of  the  heart  and  vessels  of 
circulation  is  independent  of  the  nervous  system,  but  that  of  the 
muscles  of  voluntary  motion  is  so  likewise.” — Page  119. 
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ciple.  The  plus  and  minus  of  its  different  states  will 
explain  the  phenomena. 

On  crushing  the  head  of  a rabbit,  or  in  otherwise 
injuring  the  nervous  masses,  if  the  contractions  of  the 
heart  were  enfeebled,  he  immediately  adduces  the  cir- 
cumstance as  an  illustration  of  the  depressing  effects 
of  the  nervous  influence.  How  the  experiment  proves  it 
we  are  at  a loss  to  conjecture.  He  shows  the  exten- 
sive relations  existing  between  the  heart  and  the 
brain,  and  if  we  suppose,  which  is  the  fact,  simply 
to  give  clearness  to  our  reasoning  as  well  as  to 
expose  the  errors  of  his  own,  that  the  heart  derives 
from  the  brain  and  spinal  cord  the  nervous  fluid  by 
which  it  maintains  its  series  of  contractions,  would 
not  the  crushing  of  the  head  be  the  subtraction  of 
one  source  of  its  power,  and,  from  the  nature  of  the 
experiment,  be  well  calculated  to  produce  a strong  im- 
pression upon  it.  It  is  irrational  in  the  extreme  to 
bring  forward  such  results  in  support  of  the  de- 
pressing influence  of  the  nervous  agent.  It  is  the 
essential  stimulus  of  all  vital  functions  throughout  the 
vast  range  of  animal  creation. 

clxxvi.  One  of  the  latest  and  most  copious  writers 
on  the  nervous  system,  is  Dr.  Marshall  Hall.  He  is 
deserving  of  credit  for  the  industry  he  has  displayed 
in  showing  the  application  of  the  doctrine  of  Pro- 
cliaska  concerning  the  reflex  functions  of  the  spinal 
cord  to  the  elucidation  of  various  interesting  nervous 
phenomena.  He  does  not,  however,  exhibit,  in  any 
part  of  his  productions,  a just  conception  of  the  na- 
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ture  or  comprehensive  character  of  the  views  which 
he  has  laboured  to  establish.  His  understanding  is 
deficient  in  a philosophical  power  of  generalization. 
His  perseverance  enables  him  to  collect  together  nu- 
merous particulars,  but  he  rarely  perceives  their  value 
and  extensive  relations.  He  presents  no  finished 
pictures — no  large  or  clearly  drawn  principles  tending 
to  explain  the  origin  or  treatment  of  diseases.  In- 
deed, it  would  be  difficult  to  find  in  his  researches 
concerning  the  nervous  system,  any  observations  that 
can  be  shown  to  throw  a steady  light  on  the  causes 
of  its  frequent  derangements,  or  to  suggest  any  re- 
medies applicable  to  their  correction. 

clxxvii.  We  will  endeavour  by  an  analysis  of  his 
views  to  substantiate  the  justness  of  these  remarks. 
They  have,  in  two  important  respects,  a striking  ana- 
logy to  those  of  Dr.  Wilson  Philip,  in  fact  it  is  largely 
the  same  doctrine,  and  the  influence  thus  operating 
on  his  investigations  is  equally  detrimental  to  the  esta- 
blishment of  sound  general  principles.  In  his  hands 
it  is  disfigured  by  fewer  inconsistencies.  Dr.  Wilson 
Philip  divides  the  vital  functions  into  sensorial, 
nervous  and  muscular.  The  sensorial  are  seated  in 
the  brain,  the  nervous  in  the  spinal  cord,  the  mus- 
cular in  the  muscles.  Dr.  Hall  adopts  the  two  first 
under  somewhat  different  terms.  The  brain  is  spoken 
of  as  the  seat  of  sensorial  or  psychical  phenomena ; 
the  spinal  marrow  as  the  seat  of  the  vis  nervosa  of 
Haller,  which  is  the  nervous  influence  of  physiolo- 
gists. He  labours  to  show  that  the  actions  exercised 
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by  these  two  nervous  masses  are  very  dissimilar, 
which  required  no  argument  to  prove. 

He  not  only  states  that  these  actions  are  widely 
different  in  their  character,  but  repeatedly  asserts 
throughout  his  work,  that  the  animating  power  of  the 
cerebral  system  has  nothing  in  common  with  that  of 
the  true  spinal ; or,  in  other  words,  that  the  agent 
which  pervades  the  brain  and  enables  it  to  manifest 
its  peculiar  properties,  is  altogether  different  from 
that  which  vivifies  the  functions  of  the  spinal  cord. 
Indeed,  he  warms  into  eloquence,  as  the  following 
passage  shows,  in  insisting  on  these  distinctions : 
“ The  principle  of  action  in  the  cerebral  system  is  the 
Puyv),  or  the  immortal  soul.  Upon  the  cerebrum 
the  sold  sits  enthroned,  receiving  the  ambassadors,  as 
it  were,  from  without,  along  the  sentient  nerves  ; de- 
liberating and  willing;  and  sending  forth  its  emis- 
saries and  plenipotentiaries,  which  convey  its  sovereign 
mandates,  along  the  voluntary  nerves,  to  muscles  sub- 
dued to  volition.”* 

He  further  remarks,  “ the  olfactory,  the  optic,  the 
acoustic  nerves  are,  equally  with  the  cerebrum 
and  cerebellum,  incapable  of  pain  or  of  exciting 
movements  in  the  muscular  system,  when  punctured  or 
lacerated.  They  are,  as  I , have  stated  and  re-stated, 
the  seat  of  the  sentient  principle — the  soul ; but  they 
are  not  sentient  themselves  ; and  they  are  not  en- 
dowed with  the  excito-motory  principle.”! 

* “ On  the  diseases  and  derangements  of  the  Nervous 
System,”  by  Marshall  Hall,  M.D.,  F.R.S.,  p.  3. 

| Opus  cit.,  p.  30. 
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111  these  inquiries  we  do  not  presume  to  argue  the 
question  of  materiality.  We  have  no  light  to  throw 
upon  the  subject.  Our  business  is  to  studv  the 

V 

phenomena  of  life  as  they  present  themselves  in 
connexion  with  organization;  to  trace,  as  far  as 
circumstances  will  permit,  their  sources  and  the 
causes  by  which  they  are  modified  in  health  and 
disease. 

clxxviii.  The  limited  sphere  within  which  the 
writer  confines  the  nervous  influence,  is  the  origin  of 
nearly  all  his  fallacies,  his  imperfect  views  and  illo- 
gical reasoning.  It  is  impossible  for  the  under- 
standing investigating  the  vital  phenomena  in  such 
circumscribed  conditions,  to  attain  any  height  that 
will  give  to  it  a wide  range  of  observation.  The 
attempt  to  carry  out  the  distinctions  leads  to  an 
almost  inextricable  mass  of  confused  ideas,  which  is 
strikingly  apparent  when  he  endeavours  to  explain 
the  reciprocal  action  between  the  cerebral  and  spinal 
systems,  the  principle  of  the  one  having  nothing  in 
common  with  that  of  the  other.  Dr.  Wilson  Philip 
allowed  that  the  sensorial  and  nervous  powers  occa- 
sionally trespassed  on  the  precincts  of  each  other, — 
a privilege  which  his  indefatigable  successor  does  not 
grant.  He  restricts  them  to  their  legitimate  regions, 
and  hence  the  difficulties  which  beset  every  step  of 
his  researches. 

clxxix.  The  distinctions  whieh  he  makes  be- 
tween the  sensorial  and  spinal  systems,  affect,  also, 
his  views  in  regard  to  the  agency  of  the  vis  nervosa 
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itself.  He  clearly  lias  no  just  conception  of  its  vast 
sphere  of  duties,  or  of  the  laws  by  which  these  are 
regulated,  as  the  following  passage  indisputably  indi- 
cates. “ The  vis  nervosa  is,  I believe,  demonstrably 
the  source  of  the  excited  reflex  actions  and  functions. 
The  same  power  is  probably , in  its  direct  or  imme- 
diate influence,  the  source  of  the  movements  of  the 
internal  organs — the  heart,  the  stomach,  the  intes- 
tines, &c. ; the  organs  of  secretion,  of  nutrition,  &c.”* 

This  is  not  the  language  of  one  who  has  a compre- 
hensive insight  into  the  operations  of  the  nervous  in- 
fluence, its  sources  and  modes  of  distribution,  or  of 
the  causes  by  which  it  is  modified  in  the  ever  vari- 
able living  structures.  He  had  studied  the  reflex 
actions  in  confined  points  of  view  until  he  could  see 
little  beyond  them.  They  had  one  effect  on  his 
mind : they  awakened  his  imagination  to  conjecture, 
what  he  ought  to  have  seen  were  the  necessary  conse- 
quences of  his  own  principles,  had  he  understood  their 
bearing. 

clxxx.  He  constantly  observes  that  the  brain,  in  its 
acts  of  volition,  is  an  exhauster  of  the  irritability  of 
the  muscles.  Is  it  not  familiar  to  every  one  that  severe 
and  long  continued  mental  application  deteriorates  the 
tone  and  vigour  of  every  part  of  the  body ; and  that 
protracted  muscular  exertion  enfeebles  the  energies  of 
the  mind  ? What  does  the  mind  and  the  muscles,  in 
these  cases,  exhaust?  Hoes  the  brain  expend  that 
which  has  nothing  in  common  with  the  vis  nervosa , 


* Opus  cit  , p.  122. 
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and  yet  the  loss  of  that  which  is  peculiar  to  itself 
should  produce  these  effects  ? Do  the  muscles  like- 
wise allow  a somethin rj  to  escape  in  their  violent  or 
persistent  actions,  which  is  widely  different  from  the 
principle  which  excites  and  maintains  the  sensorial 
functions,  and  yet  these,  from  the  expenditure  of  a 
power  on  which  they  had  not  the  slightest  dependence 
or  relation  to,  are  incapacitated  for  the  vigorous 
performance  of  their  offices  ? How  beautifully  simple 
is  the  explanation  of  these  phenomena  when  we 
consider  that  one  animating  agent  pervades  the  en- 
tire nervous  system  ; and,  therefore,  that  the  expen- 
diture of  it,  in  any  direction,  whether  through  the  brain 
or  muscles,  is  a loss  to  the  whole  of  such  system  and 
will  affect  the  instruments  of  life  according  to  their 
susceptibility. 

clxxxi.  The  analysis  of  his  remarks  on  sleep  presents 
a rich  field  for  investigation,  and  will  tend  to  show 
how  futile  and  unpliilosophical  are  the  distinctions 
which  he  has  laboured  to  establish  between  the  prin- 
ciple of  action  in  the  cerebral  and  spinal  systems, 
lie  observes,  “ As  the  true  spinal  system  does  not  sleep, 
so  it  is  incapable  of  fatigue  ; and  it  is  on  this  prin- 
ciple, I believe,  not  only  that  respiration  is  unattended 
by  fatigue  (except  in  cases  of  dyspnoea,  or  otherwise, 
when  our  attention  is  directed  particularly  to  it,  and 
it  becomes  greatly  a voluntary  act),  but  that  the  long 
flight  of  birds  in  their  migrations,  and  of  flies  which 
are  all  the  day  long  on  the  wing,  is  sustained.”* 

* Opus  cit. , p.  26. 
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“ During  sleep,  the  cerebral  functions  are  in  a state  of 
repose,  but  the  true  spinal  functions  continue  in 
activity  and  energy.”* 

Sleep,  as  a state  of  repose,  is  not  confined  to  the 
brain,  if  by  the  term  is  understood  the  cessation  or 
suspended  activity  of  functions,  which  is  an  accurate 
definition  of  the  phenomenon.  The  voluntary  mus- 
cular motions  of  the  body,  active  and  varied  during 
the  day,  are  accompanied  with  a waste  of  nervous 
energy  which  is  derived  from  the  brain,  the  medulla 
oblongata  and  the  spinal  marrow.  They  are  all  sources 
of  it,  and  it  flows  from  each  according  to  the  nature 
and  extent  of  the  vital  actions.  They  are  so  con- 
nected that  it  is  not  possible  to  make  a large  demand 
upon  one  without  affecting  the  conditions  of  the  rest. 
This  must  clearly  be  the  case  if  one  principle  vivifies 
the  whole. 

The  inordinate  demands  of  the  muscular  system 
being  suspended,  it  is  evident  that  the  sources  whence 
the  nervous  fluid  is  derived,  are , in  respect  of  the  organs 
which  were  the  outlets  for  its  escape , in  a state  of  re- 
pose. It  does  not  follow  from  this  doctrine  that 
they  shall  not  continue  to  supply  the  current  required 
for  existing  vital  operations.  Sleep  is  for  the  pur- 
pose of  facilitating  it  in  a way  that  none  have  justly 
apprehended. 

clxxxii.  I he  toils,  the  duties  and  the  necessary 
functions  of  life,  and  the  varied  amusements  and 
pleasures  of  the  busy  waking  hours,  excited  by  cir- 

* Opus  cit.,  p.  202. 
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cumstances  ordained  to  developc  and  exercise  tlie 
faculties  of  the  animated  being,  create  nervous  re- 
lations which  are  in  harmony  with  these  conditions. 
These  may  be  characterized  as  establishing  exten- 
sive external  relations  ; and  the  nerves  by  which 
they  are  maintained  having  only  a certain  amount  of 
the  nervous  principle  to  draw  upon,  the  time,  at 
length,  arrives  when  nature  intimates  that  the  de- 
mands in  such  diversified  directions  must  be  arrested, 
and  sleep,  as  an  essential  consequence,  brings  its 
sweet  and  refreshing  influence. 

clxxxiii.  With  the  darkness  and  deep  silence  of 
night  the  nervous  system  gradually  conforms  to  new 
conditions.  The  senses  have  shut  out  the  external 
world, — the  mind  has  laid  aside  its  anxieties  and  restless 
schemes  of  ambition,— the  muscles  of  voluntary  motion 
are  at  rest, — the  body  is  in  the  recumbent  position, 
and  everything  indicates  the  luxury  of  repose.  The 
nervous  fluid,  lately  so  active  and  occupying  so  large  a 
surface  in  regard  to  external  objects,  is  now  drawn 
within  a narrower  sphere.  With  the  cessation  of 
animal  life,  begins  the  uninterrupted  play  of  the  func- 
tions of  the  organic,  or  in  other  words,  nature  freed 
from  her  external  engagements  collects  her  scattered 
forces  and  directs  them  upon  the  internal  organs 
generally.  These  undisturbed  in  their  operations 
and  circumscribed  in  their  range  of  action,  acquire 
fresh  powers,  and  a new  balance  of  the  vital  ener- 
gies is  the  result.  The  nervous  centres  have  now 
relations  to  these  internal  organs.  The  reciprocal 
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influence  which  the  one  class  exercises  upon  the  other, 
neither  making  an  inordinate  demand,  continues 
through  the  unconscious  hours  of  slumber  until  at 
last,  the  process  of  restoration  is  completed,  the  brain, 
the  spinal  cord  and  their  numerous  nerves  have  reco- 
vered their  lost  tone,  and  have  accumulated  an 
amount  of  the  nervous  principle  equal  to  the  exigencies 
of  the  coming  day,  and  with  the  dawn  enter  upon 
their  routine  of  reiterated  duties. 

clxxxiv.  If  this  be  a correct  description  of  the 
changes  which  distinguish  the  activity  and  repose 
of  the  nervous  system,  with  what  propriety  can  the 
latter  be  regarded  as  implying  only  the  cessation  of 
the  cerebral  functions  P The  enunciation  of  such  a 
doctrine  is  evidence  of  the  limited  views  of  the  phy- 
siologist on  this  highly  interesting  subject.  How  in- 
adequate are  his  psychical  principle  and  his  vis  ner- 
vosa to  explain  these  varied  nervous  conditions  ! 

clxxxv . He  observes,  that  “as  the  true  spinal  system 
does  not  sleep,  so  it  is  incapable  of  fatigue,”  and  in 
illustration  of  this  opinion,  he  alludes  to  the  long 
flight  of  birds  in  their  migrations,  to  flies  which  are 
all  the  day  long  on  the  wing,  and  to  the  uninter- 
rupted successive  acts  of  respiration.  It  is  impos- 
sible that  any  organ  should  be  incapable  of  fatigue 
even  if  it  be  the  seat  of  a purely  vegetative  function. 
It  by  fatigue  is  understood  exhaustion,  the  spinal  system 
is  no  exception  to  the  general  rule.  Had  he  appre- 
ciated the  distinctions  pointed  out  in  the  preceding 
remarks  between  the  activity  of  the  brain  and  spinal 
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cord  in  tlieir  comprehensive  external  relations,  and 
the  character  of  their  activity  in  the  subsequent  in- 
ternal relations,  as  exemplified  in  sleep,  he  would  have 
reasoned  very  differently  on  the  muscular  and  mental 
phenomena  in  the  instances  to  which  he  refers. 

The  cerebrum,  properly  speaking,  does  not  sleep. 
Certain  of  its  faculties  may  be  susceptible  of  it.  They 
are  endowments  by  which  it  holds  converse  with  the 
external  world,  but  when  they  are  lulled  into  uncon- 
scious slumber,  it  continues  to  distribute  the  nervous 
principle  and  is  as  incapable  of  repose  as  is  the  heart 
itself.  The  same  may  also  be  said  of  the  spinal  cord. 
In  studying  the  cerebral  functions,  we  must  not  con- 
found the  manifestation  of  mental  acts,  and  the  exer- 
cise of  nervous  properties  in  relation  to  the  vast 
sphere  of  organic  and  involuntary  operations.  The 
brain  is  as  essential  to  these  in  the  hours  of  sleep  as 
in  their  highest  state  of  excitement.  We  know  that 
it  is  liable  to  fatigue  as  well  as  the  true  spinal  system  ; 

but  IT  IS  FATIGUE  IN  RELATION  ONLY  TO  PARTICULAR 

functions.  The  intellectual  faculties  are  wearied  by 
great  application  : the  voluntary  muscles  grow  feeble 
from  violent  exertion.  The  cause  is  the  same  in  both 
cases.  In  correct  philosophical  language  neither  the 
faculties  nor  the  muscles  are  in  fault,  but  the  ner- 
vous CENTRES  WHENCE  THEY  DRAW  THE  NERVOUS 

power.  These  fail  to  furnish  the  stream  essential  to 
their  active  conditions,  consequently  in  relation  to 
these  they  are  fatigued  and  exhausted.  But  on  what 
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grounds  are  we  to  conclude  that  they  are  not  equal 
to,  or  in  fact  do  not  co-operate  in  other  remaining 
functions  ? 

clxxxvi.  Dr.  Hall  labours  to  establish  an  im- 
portant distinction  between  the  seat  of  sensation, 
volition  and  emotion.  The  two  former  he  says,  exist 
“ in  the  cerebrum  and  its  prolongations  ; emotion  in 
the  true  spinal  and  the  ganglionic  systems.”*  He 
has  been  led  to  this  conclusion  from  observing  that 
“ not  only  does  emotion  remain  in  the  hemiplegic 
limb  when  sensation  and  volition  are  severed  from  it, 
but  that  emotion  exerts  its  influence  precisely  upon 
those  muscular  organs  which  are  under  the  influence 
of  the  vis  nervosa,  or  excito-motory  power ; viz.,  the 
orifices  and  sphincters,  the  agents  of  ingestion  and 
egestion ; and  as  the  vis  nervosa  acts  directly  upon 
certain  internal  organs,  as  well  as  reflectively  upon 
those  just  mentioned,  so  we  find  the  heart,  the  intes- 
tinal canal,  the  organs  of  secretion,  &c.,  especially 
under  the  influence  of  emotion.”!  In  further  con- 
firmation of  his  reasoning,  he  remarks : “Thus,  too, 
the  hemiplegic  arm,  paralyzed  to  volition,  is  moved 
and  agitated  by  every  emotion.” 

This  doctrine  has  a striking  analogy  to  the  one 
which  placed  the  passions  in  the  different  viscera, 
and  was  imagined  by  distinguished  physiologists 
to  be  established  by  the  fact,  that  these  are  dis- 
turbed by  all  violent  emotions.  He,  also,  argues 
* Opus  cit.,  p.  257.  f Ibid,  p.  256. 


214 


PRACTICAL  VIEWS  ON 


from  similar  results,  that  they  are  seated  in  the  tiue 
spinal  and  ganglionic  systems.  This  view  is  equally 
unphilosopliical. 

Sensation,  volition  and  emotion,  may  possibly  oc- 
cupy different  cerebral  organs,  but  it  is  exceedingly 
irrational  to  separate  the  last  from  the  brain.  lie 
was  led  to  adopt  this  course  from  the  distinction 
which  he  draws  between  the  psychical  principle  and 
the  vis  nervosa.  The  former,  according  to  his  reason- 
ing, belongs  exclusively  to  the  cerebral  system  and 
presides  over  the  mental  powers,  and  is  altogether 
excluded  from  any  direct  co-operation  in  organic  and 
involuntary  actions.  When,  therefore,  a limb,  de- 
prived of  sensation  and  motion,  was  observed  to  be 
agitated  by  the  strong  feelings  of  the  mind;  and  when 
the  viscera  presented  likewise  certain  unequivocal 
effects,  as  the  brain,  from  the  definition  ot  its  lunc- 
tions,  could  not  possibly  exercise  any  such  influence, 
he  was  necessarily  forced  to  place  the  seat  of  emotion 
in  his  true  spinal  and  ganglionic  systems.  The  ex- 
planation of  the  phenomena  will  exhibit  the  vicious- 
ness of  his  classification. 

clxxxvii.  The  nervous  centres  and  their  numerous 
nerves  are  inseparably  connected  not  only  through 
the  medium  of  nervous  structure,  but,  also,  by  a prin- 
ciple which  is  common  to  the  whole.  The  changes  . 
of  which  this  is  susceptible  will  satisfactorily  account 
for  the  diversified  effects  arising  from  passion.  When 
the  limb  no  longer  obeys  volition  and  is  destitute  ol 
all  sensation,  it  has  not  lost  its  comprehensive  nervous 
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relations  to  the  brain.  The  nerves,  which  were  the 
channels  of  the  will  and  of  sensation,  still  exist, 
though  no  longer  exercising  their  ordinary  func- 
tions. Emotion  is  an  extraordinary  aroused  con- 
dition of  the  nervous  properties  of  the  brain,  and  it 

IS  THIS  CONDITION  WHICH  ESTABLISHES  THE  MOMEN- 
TARY RELATIONS  WITH  THE  VOLUNTARY  NERVES.  A 

stimulus  is  imparted  to  these  of  which  they  were  pre- 
viously not  sensible.  Not,  however,  to  these  only, 
but  inevitably  to  every  part  of  the  nervous  system. 
The  eye  has  additional  fire, — the  countenance  is 
animated, — the  position  or  motions  of  the  body  are 
modified, — the  heart  struggles  to  perform  its  func- 
tions or  contracts  with  increased  force, — circum- 
stances which  clearly  show  that  the  energies  of  the 
cerebrum  are  awakened  to  more  vigorous  duties,  or 
in  other  words,  that  the  nervous  principle  has  acquired 
a higher  degree  of  activity  in  relation  to  the  nervous 
system  generally.  The  trembling  or  agitation  of  the 
limb,  is  occasioned  by  this  stimulus  acting  on  its 
voluntary  nerves.  The  muscular  movements  were 
formerly  excited  and  regulated  by  volition  through 
them ; not,  however,  independently  of  the  nervous 
principle,  but  by  means  of  its  co-operation.  The 
will  is  lost,  but  the  nerves  remain  and  thus  occasionally 
receive  the  impulses  of  emotion. 

This  subject  has,  also,  excited  an  interest  in 
others,  as  the  following  passage  from  two  able 
writers  shows  : “ Mental  emotions  probably  affect 
some  part  of  the  brain  : if  the  only  communica- 
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tion  between  the  brain  and  the  limbs  be  by  the 
fibres  of  sensation  and  volition,  it  is  impossible  to 
understand  how,  in  such  a case,  the  emotional  in- 
fluence could  be  conveyed  through  a channel  which 
has  long  been  stopped.  If  we  are  to  adopt  Dr. 
Hall’s  theory,  it  will  be  necessary  to  suppose,  with 
Dr.  Carpenter,  the  existence  of  certain  emotional 
fibres  to  explain  the  phenomena  in  this  case.  But  it 
is  difficult  to  admit  the  existence  of  three  orders  of 
fibres  in  each  muscle,  which  to  be  effective,  must 
have  the  same  relation  to  the  component  elements  of 
the  muscle.  It  is  impossible  to  imagine  how  each 
order  of  fibre  should  comport  itself  with  reference  to 
the  other  two,  so  that  their  actions  may  not 
interfere.”* 

clxxxviii.  The  classification  which  deprives  the 
brain  of  nervous  properties  common  to  the  rest  of 
the  nervous  system,  is  the  source  of  the  fallacies 
of  Dr.  Hall  on  this  and  various  other  physiological 
inquiries.  Of  what  use  is  his  psychical  principle 

in  the  explanation  of  these  effects,  or,  indeed  his  vis 
?iervosa  which  is  strictly  confined  to  the  spinal  and 
ganglionic  systems  ? 

clxxxix.  The  views  which  are  here  developed  will 
elucidate  other  nervous  phenomena  the  nature  of 
which  is  not  understood.  He  remarks,  “it  is  well 

* The  Physiological  Anatomy  and  Physiology  of  Man.  Yol. 
I.  p.  324.  By  Robert  Bentley  Todd,  M.D.,  F.R.S.,  and  William 
Bowman,  F.R.S.  This  is  a valuable  work,  and  contains  many 
original  and  just  views. 
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known  that  the  irregular  movements  in  chorea  and  in 
incipient  paralysis  agitans  subside  during  sleep.  I 
was  long  perplexed  to  account  for  this  fact.  It  was 
only  by  observing  that  these  movements  subside 
during  quiet  sleep  only,  and  return  during  the  agita- 
tion of  dreaming,  that  I perceived  that  it  is  not  sleep, 
but  the  absence  of  emotion,  to  which  this  effect  is  to 
be  ascribed.  Dreams  during  sleep  have  the  same 
effect  as  emotion  in  our  waking  hours.  In  regard  to 
stammering,  I believe  it  would  scarcely  exist  without 
emotion;  it  is  certainly  exasperated  in  a tenfold 
degree  by  every  cause  of  emotion,  and  it  is  mitigated 
precisely  in  proportion  to  the  mental  quiet,  composure 
and  self-possession  of  the  patient.”* 

It  is  not  possible  to  adduce  any  phenomena  which 
are  more  opposed  to  his  own  doctrine,  or  more 
directly  in  confirmation  of  our  own  than  these  to 
which  he  alludes.  In  chorea  and  paralysis  agitans, 
volition  is  unequal  to  the  restraining  of  the  mus- 
cular actions  which  these  display.  The  attempt 
in  the  former  disease,  is  often  characterized  by 
the  strangest  contortions  of  the  body.  Dreams  are 
unquestionably  seated  in  the  cerebral  system.  They 
are  the  manifestation  of  its  faculties  exempt  from 
the  controlling  agency  of  the  will.  He  admits 
that  they  exercise  the  same  disturbing  influence 
as  emotion  does  during  our  waking  hours.  We 
have,  therefore,  the  brain  in  its  dreaming  state  ex- 
hibiting the  same  relations  to  the  voluntary  mus- 

* Opus  cit. , p.  262. 
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cular  apparatus,  as  is  indicated  by  the  excited  feel- 
ings of  the  mind. 

To  have  been  perfectly  consistent  and  logical  in 
his  argument,  he  ought  to  have  shown  that  the 
psychical  principle  was  equally  capable  with  emotion 
of  producing  these  effects,  because  dreams  are  clearly 
psychical  phenomena,  and,  according  to  his  own 
reasoning  belong  exclusively  to  the  cerebral  system. 
He  makes,  however,  no  reference  to  this  principle,  but, 
as  an  accurate  observer  of  nature,  shows  that  such 
are  the  consequences  which  flow  from  this  condition 
of  the  brain.  A little  reflection  ought  to  have 
awakened  a suspicion  as  to  the  justness  of  his  dis- 
tinctions. 

cxc.  The  unsteady  movements  in  chorea  during 
the  day  are  connected  with  the  general  activity  of 
the  cerebrum,  excited  by  a variety  of  circumstances. 
These  movements  are,  therefore,  in  relation  to  this  state 
of  the  cerebral  system . Its  activity  is  clearly  unfa- 
vourable either  to  the  repose  or  normal  exercise  of 
the  muscles.  What  are  dreams  ? Are  they  not 
trains  of  thought  differing  only  from  those  of  our 
waking  hours  by  the  absence  of  volition  ? We 
should  expect,  antecedently  to  all  evidence,  that 
if  the  one  condition  of  the  brain  occasioned  and 
aggravated  the  irregular  muscular  contractions,  the 
other,  saving  any  difference  in  the  degree  of  activity, 
ought  to  be  equally  efficient ; and  such  is  the  fact. 
We  cannot  conceive  a more  beautiful  illustration 
of  the  truth  of  these  views  than  what  is  furnished 
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by  dreams  in  their  relation  to  the  muscular  system. 
They  display,  in  an  exquisite  manner,  the  widely  per- 
vading connexions  of  the  brain  with  the  animal 
economy  when  wrapt  in  unconscious  slumber.  The 
nervous  properties,  of  which  it  is  the  source  and  dis- 
tributor, are  no  sooner  awakened  to  a larger  sphere  of 
operations,  than  they  manifest  these  connexions  by 
the  phenomena  which  are  consequent  on  their  exercise. 

cxci.  Ilehas  some  curious  remarks  on  the  effects  of 
volition  in  hemiplegia  and  chorea,  which  are  easily 
explicable  on  the  preceding  principles,  but  certainly 
not  on  his  own.  “ Let  us  next  consider/’  he  observes, 
“ what  occurs  in  some  affections  of  the  true  spinal 
marrow:  in  one  patient  a pen  could  be  grasped  and 
held  in  its  proper  position  for  a moment  or  two  by  a 
strong  effort  of  volition ; but  this  was  speedily  over- 
come by  the  more  eneryetic  influence  of  the  vis  nervosa , 
and  the  pen  could  be  retained  in  its  proper  position 
no  longer.”*  In  a youth,  whose  left  arm  was  affected 
“with  continual  rapid  spasmodic  movements,  the  limb 
could  be  kept  perfectly  still  for  several  minutes 
by  a continual  energetic  act  of  volition.  In  this  case, 
the  influence  of  volition,  antagonized  and  controlled 
that  of  the  vis  nervosa!  f Again  he  remarks : “In 
cases  of  anaesthesia,  the  patient  cannot  retain  a cup 
between  his  fingers  safely,  unless  he  keep  his  eye 
steadily  fixed  upon  the  object  and  grasp,  so  as  to  sup- 
ply by  vision  the  loss  of  the  sense  of  touch,  the  usual 
and  essential  prompter  of  the  acts  of  volition.” | 

* Opus  cit.,p.  256.  f Ibid  cit. , p.  263.  J Ibid  p.  255. 
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He  clearly  has  no  just  conception  of  the  cause  of 
these  phenomena.  In  one  instance,  the  pen,  at 

length,  cannot  be  held  from  “ the  more  energetic  in- 
fluence of  the  vis  nervosa In  another,  this  vis 
nervosa  is  antagonized  and  controlled  by  the  will.  In 
the  third,  the  cup  is  grasped  as  long  as  vision  sup- 
plies the  loss  of  the  sense  of  touch.  What  is  the 
faculty  of  volition,  but  a state  of  the  mind  by  which 
certain  acts  are  willed  and  performed  ? We  can  walk 
or  sit  still.  We  can  extend  the  arm  or  withdraw  it. 
We  can  give  to  the  muscles  additional  energy  by 
which  extraordinary  feats  of  strength  can  be  accom- 
plished. Volition  is  a mental  power  in  relation  to 
the  nervous  system,  not  only  operating  through  the 
nerves  of  voluntary  motion,  but  regulating  the 

DISTRIBUTION  OF  THAT  PRINCIPLE  BY  WHICH  THEY  ARE 
animated.  It  exists  in  the  nerves  previous  to  the 
will  being  called  into  action.  This  may  increase  the 
nervous  current  and  modify  its  course,  but  there  ends 
its  agency. 

It  is  unphilosophical  to  speak  of  volition  being 
overcome  by  the  energetic  influence  of  the  vis  nervosa. 
Volition  ceases,  because  it  is  a mental  effort  which 
cannot  be  sustained,  and  is  always  at  the  expense  of 
the  very  vis  nervosa  which  he  says  prevents  its  longer 
continuance. 

cxcu.  Why  is  the  exercise  of  it  in  chorea  and  the 
cases  to  which  he  alludes,  so  inefficient  and  of  short 
duration  ? If  the  vis  nervosa  overcomes  its  action,  the 
presence  of  this  power  must  be  unfavourable  to  its 
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operation.  He  speaks  of  the  will  as  antagonistic  to 
it.  The  pen  is  held,  under  ordinary  circumstances, 
from  the  facility  with  which  volition  controls  the 
nervous  current  brought  into  play  by  the  muscular 
act,  and  its  influence  gradually  declines  with  the  waste 
or  exhaustion  of  the  stream.  The  will  cannot  steady 
or  guide  the  muscular  motions  in  chorea,  not  from 
any  deterioration  in  its  own  power,  but  from  the 
nerves  on  which  it  has  to  act  not  having  the  neces- 
sary amount  of  the  nervous  fluid  to  receive  its 
impulses  as  in  health ; the  normal  relations  between 
the  muscles  and  the  brain  no  longer  existing. 

Vision  does  supply  the  loss  of  the  sense  of 
touch,  but  not  in  the  way  he  supposes.  The  looking 
intently  at  an  object  which  is  grasped,  excites  the 
cerebrum  to  greater  activity,  and  the  energies  aroused 
are  placed  more  directly  in  relation  to  the  hand.  To 
withdraw  the  agency  of  sight,  is  to  allow  the  brain  to 
fall  into  its  relaxed  condition.  The  additional 
strength  which  vision  is  instrumental  in  imparting, 
arises  from  invigorating  the  nervous  connexions  be- 
tween the  cerebrum  and  the  parts  which  are  in  exercise. 

cxcm.  We  have,  in  a previous  work,  entered  some- 
what at  length  into  the  mode  in  which  the  senses  affect 
the  motion  or  expression  of  muscles  by  awakening 
the  nervous  properties  of  the  brain,  and  the  present 
case  strikingly  confirms  our  views.  But  how  futile 
must  all  attempts  necessarily  be  to  explain  such 
effects,  unless  we  admit  that  the  whole  nervous 
system  is  pervaded  by  one  common  agent.  To  with- 
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draw  the  brain  from  all  participation  in  it,  may 
furnish  an  occasion  for  the  display  of  eloquence  and 
laboured  ingenuity,  but  clearly  will  be  inadequate  to 
the  establishment  of  important  practical  truths.  The 
evidence  of  the  justness  of  this  remark,  is  found  in 
the  several  treatises  of  Dr.  Hall  on  the  nervous 
functions.  Though  we  have  studied  them  with  care, 
and  with  an  anxiety  to  be  instructed  on  the  nature 
and  treatment  of  nervous  diseases,  we  have  in  vain 
sought  for  principles  that  throw  any  new  light 
upon  either.  This  is  not  extraordinary.  His  doc- 
trines are  incapable  of  extensive  application.  They 
do  not  give  to  the  mind  a commanding  position,  so  as 
to  enable  it  to  survey  a variety  of  phenomena  in 
relation  to  each  other  or  the  causes  by  which  are  pro- 
duced or  modified. 

cxciv.  He  alludes  to  another  nervous  affection, 
viz.,  stammering,  and  describes  its  symptoms  accu- 
lately,  but  not  the  causes  of  them.  It  is  scarcely  ne- 
cessary  to  remark,  that  a variety  of  hypotheses  have 
been  proposed  to  explain  it,  or  that  numerous 
measures  have  been  suggested  to  remedy  the  disease. 
The  views  which  we  shall  offer  will  elucidate  the 
phenomena  which  accompany  it,  and  will  show  not 
only  on  what  grounds  the  principles  of  treatment 
should  proceed,  but  the  reason  why  different  plans 
have  frequently  been  attended  with  success.  In  cer- 
tain cases,  it  may  depend  on  the  abnormal  constitution 
of  the  vocal  organs,  but  these  we  may  leave  altogether 
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out  of  consideration  as  they  are  the  exceptions  to  the 
genera]  rule. 

Dr.  Hall  attempts  to  explain  the  various  forms 
of  stammering  “ on  the  principles  of  the  physi- 
ology of  the  articulation  of  the  different  orders  of 
letters.”*  At  the  conclusion  of  his  article  he  puts 
several  pertinent  questions.  “ I may  further  ask,” 
he  says,  “ What  is  the  state  and  position  of  the 
uvula  in  articulation?  The  velum  and,  with  it,  the 
uvula  are  elevated  and  placed  so  as  to  close  the  pos- 
terior nares,  whenever  certain  letters  are  pronounced. 
Are  incident  nerves,  regulators  of  articulation,  excited 
in  the  case  ? And  are  they  unduly  excited  in  stam- 
mering ? And  is  stammering  not  only  an  undue 
spinal  action  (as  I stated  many  years  ago)  but  an 
undue  reflex  spinal  action  ? These  interesting  ques- 
tions time  and  long  investigation  can  alone  deter- 
mine.”! According  to  the  illustrious  Muller,  “the 
essential  cause  of  the  impediment  is  always  situated 
in  the  glottis,  whether  it  be  that  the  vocal  cords  do 
not  give  the  requisite  sound  when  it  is  a vowel  which 
is  attempted  to  be  formed,  or  that  the  passage  of  air 
is  arrested  during  the  attempt  at  articulation  in  the 
mouth.  The  essential  cause  of  stammering,  is,  there- 
fore, clearly  an  unnatural  associate  movement  in  the 
larynx  by  consent  with  the  movements  of  the  mouth, 
or  articulate  movements.”  He  further  observes  “ I 
agree  entirely  with  Dr.  Arnott  and  Schulthess  in  con- 
* Opus  cit.,  p.  191.  t Ibidp.  195. 
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sideling  the  immediate  cause  of  stammering  to  be  a 
spasmodic  affection  of  the  glottis.”* 

cxcv.  Stammering  is  unquestionably  such  a state 
of  the  vocal  organs  as  is  most  aptly  designated  by 
the  term  spasmodic,  and  depends  on  the  disturbed  ner- 
vous relations  between  them  and  the  brain.  It  is  most 
important  to  make  a distinction  between  the  cause 
and  the  effect  in  this  instance,  as  a just  appreciation 
of  it  is  essential  to  the  philosophical  treatment  of  the 
affection. 

cxcvi.  This  frequently  exists  from  the  earliest  use 
of  speech,  but  is,  also,  often  acquired  subsequently 
by  associating  with  those  who  labour  under  the 
defect ; or  it  may  arise  from  various  causes  both 
mental  and  bodily.  It  is,  however,  in  all  cases,  to  be 
traced  to  the  condition  of  the  cerebrum  which  is 
directly  instrumental  to  articulation.  In  other  words, 
it  is  a mental  affection.  We  have  shown f that  all 
actions,  whether  voluntary  or  involuntary,  as  ex- 
hibited in  the  motions  of  the  arm  or  the  contractions 
of  the  heart,  are  successive,  or  distinguished  by 
periods  of  interruption  necessary  to  the  supply  of 
the  nervous  fluid  expended  in  these  acts.  Any 
circumstance  disturbing  these  relations  between  the 
brain  and  its  nerves,  will  give  rise  to  correspond- 
ing modifications  in  the  character  of  the  phenomena. 
The  contractions  of  the  heart  may  become  irregular, 
— the  respiratory  movements  may  be  retarded  or 
otherwise  disordered,  and  these  conditions  may 

* Opus  cit.,  p.  1056.  f Philosophy  of  animated  Nature. 
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become  permanent.  This  is  exemplified  in  stammer- 
ing. Here  the  nerves,  connecting  the  vocal  organs 
and  the  brain,  are  peculiarly  marked  by  a derange- 
ment of  the  laws  which  usually  preside  over  their 
functions.  The  moment  that  an  attempt  is  made  to 
give  utterance  to  the  thoughts,  the  instruments  of 
speech  do  not  respond  naturally  to  the  will.  They 
fail  either  in  the  pronunciation  of  a vowel  or  a con- 
sonant. Some  writers  assert  that  the  difficulty  is  felt 
only  in  the  endeavour  to  articulate  the  former.  This  is 
by  no  means  a general  rule ; nor  is  the  distinction  of  any 
great  practical  importance,  the  cause  of  the  impedi- 
ment and  the  mode  for  its  correction  being  the  same 
in  both  instances. 

cxcvn.  The  spasmodic  action  of  the  vocal  organs, 
manifested  in  a remarkable  degree  when  the  indi- 
vidual is  most  anxious  to  express  his  feelings,  arises  * 
from  the  disturbance  of  the  relations  between  their 
nerves  and  the  brain,  increased  by  the  mental  excite- 
ment from  the  aggravated  disorder  induced  in  the 
nervous  conditions. 

In  the  previous  inquiries  it  is  shown  that  a strong 
emotion  is  capable  of  agitating  the  paralytic  limb, 
from  exciting  these  conditions,  the  awakening  influ- 
ence of  which  is  communicated  to  the  voluntary  nerves 
though  no  longer  subject  to  the  will.  Emotion  pro- 
duces a corresponding  result  in  regard  to  stammer- 
ing. The  nervous  cerebral  properties  are  aroused 
by  it,  but  are  no  longer  obedient  to  volition,  and  hence 
the  spasmodic  character  of  the  effects  on  the  organs  of 
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speech.  The  composure  of  the  mind  facilitates  the 
expression  of  the  thoughts,  by  removing  or  prevent- 
ing this  undue  activity  of  the  brain. 

cxcviii.  Peculiar  changes  take  place  in  the  cha- 
racter of  the  articulation  in  intoxication  and  the 
slighter  degrees  of  inebriation.  In  the  former,  stam- 
mering is  a frequent  occurrence,  and  is  in  direct  con- 
fimation  of  these  views.  The  nervous  excitement 
disturbs  the  ordinary  connexions  between  the  cere- 
brum and  the  vocal  nerves,  and  the  exercise  of 
volition  is  no  longer  efficient  in  directing  the  nervous 
current.  The  attempt  which  it  makes  only  augments 
the  evil.  We  have  known  instances,  in  persons,  just 
removed  from  the  lower  classes,  under  these  circum- 
stances, speaking  in  the  refined  tones  of  the  highly 
educated  or  well-bred  orders  of  society,  which,  at 
other  times,  they  were  incapable  of  imitating. 

cxcix.  It  is  stated  that  the  excision  of  the  uvula 
or  tonsils,  will  frequently  cure  inveterate  cases  of 
stammering.  . This  may  be  an  occasional  result, 
though  the  operation  is  certainly  not  necessary 
for  the  judicious  treatment  of  the  affection.  The 
fact,  however,  presents  no  difficulties.  These  organs, 
though  not  necessary  to  speech,  are  brought  into 
play  by  the  efforts  of  articulation,  and  if  elongated 
or  enlarged,  may  tend,  in  an  important  degree,  to 
aggravate  the  effects  of  the  spasmodic  action.  It  is, 
perhaps,  only  in  this  manner  that  their  influence 
can  be  detrimental.  Dr.  Hall  remarks,  that  if  the 
relief,  arising  from  the  experiment,  prove  to  be 
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well  founded,  “ a new  ray  of  light  will  be  thrown 
on  this  singular  malady.  Is  the  uvula  the  exitor- 
regulator  of  articulation  P Is  it  in  cases  of  stammering 
unduly  excitable  ? ”*  The  new  ray  of  light  accord- 
ing to  his  reasoning  would  not  elucidate  the  pheno- 
mena of  the  disease.  The  study  of  it,  in  relation  to 
the  views  which  are  here  developed,  is  not  indeed 
without  interest  or  value. 

cc.  The  various  methods  which  have  been  recom- 
mended for  the  treatment  of  the  disease,  and  all, 
whether  suggested  by  philosophical  or  empirical  consi- 
derations, that  have  been  attended  by  any  degree  of 
success,  have  been  beneficial  on  one  general  principle, 
though  this  was  little  conjectured  by  their  ingenious 
expounders.  Whether  the  plan  be  raising  the  tongue 
towards  the  palate,  the  placing  of  bodies  under 
it ; or  guarding  against  the  closure  of  the  glottis  by 
the  sustained  intonation  of  the  voice  through  a series 
of  words  ; or  prolonging  the  pronunciation  of  certain 
letters ; these,  and  all  other  rules,  have  a direct  refer- 
ence to  the  mind.  While  the  anxiety  was  to  regulate 
the  movements  of  the  vocal  organs,  as  the  seat  of 
the  affection,  the  real  and  substantial  remedy,  unsus- 
pected in  the  enforcement  of  the  different  practices, 
was  applied  to  the  correction  of  that  condition  of  the 
brain  which  is  alone  the  cause  of  it.  Whether 
importance  be  attached  to  the  position  of  the  tongue, 
or  pebbles  be  introduced  into  the  mouth  as  efficient 
agents,  the  basis  of  all  improvement  was  the  slowness 

* Opus  cit.,  p.  194. 
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of  pronunciation.  By  directing  the  attention  to  the 
imagined  source  of  the  impediment,  a remedy  was 
applied  immediately  to  the  evil  in  its  very  origin, — 
the  disturbed  relations  existing  between  the  cerebrum 
and  the  vocal  nerves.  In  this,  and  all  other  in- 
stances, whatever  be  the  character  of  the  nervous 
affection,  whether  accompanied  with  a modification 
of  the  voluntary  or  involuntary  organs,  it  is  to  be 
traced  to  the  altered  distribution  or  impeded  action 
of  the  nervous  principle. 

cci.  Stammering  is  occasionally  produced  by  the 
derangement  of  the  bowels,  and  is  cured  by  pur- 
gatives. This  is  another  illustration  of  the  sound- 
ness of  the  views  which  are  here  presented.  In  this 
case,  we  have  clearly  not  to  analyze  the  peculiar  state 
of  the  vocal  apparatus  as  a cause  of  the  hesitation. 
The  disorder  obviously  excites  a condition  of  the 
brain  which  is  unfavourable  to  the  supply  of  the 
nervous  fluid,  to  the  instruments  of  articulation. 
A fact  of  this  kind  does  really  throw  light  on  the 
nature  of  the  malady. 

It  is  often  remarked  in  persons  who  stammer,  that, 
when  they  unsuccessfully  struggle  to  convey  their  sen- 
timents, the  feelings  rise  at  length  to  the  highest  pitch 
of  emotion,  and  find  a ready  utterance  in  oaths,  and  that 
afterwards  they  are  able  to  continue  the  conversation 
with  their  ordinary  facility  This  is  an  interesting  phe- 
nomenon. The  lesser  degrees  of  the  emotion  are 
embarrassing  from  being  associated  with  a greater 
diversity  of  intellectual  operations.  The  reasoning 


NERVOUS  DISEASES. 


229 


powers  are  in  full  play,  and  tlie  mind  is  anxious  to 
express  a series  of  consecutive  thoughts  ; but  when 
the  mental  efforts  are  powerfully  concentrated  by  the 
aroused  passion,  the  nervous  principle  is  no  longer 
interrupted  in  its  course  to  the  vocal  organs.  The 
instances  of  this  kind,  which  have  fallen  under  our 
observation,  have  not  presented  the  affection  in  its 
most  aggravated  form. 

ecu.  We  pass  now  to  the  examination  of  some 
other  doctrines  of  Dr.  Hall,  and  shall  endeavour  to 
expose  the  extraordinary  fallaces  by  which  they  are 
pervaded.  The  analysis  of  them  will  exhibit  the 
importance  of  distinctions,  in  reference  to  the  condi- 
tions of  the  muscles,  which  have  not  prominently 
suggested  themselves  to  the  physiologist.  The  in- 
quiry demands  more  than  ordinary  attention  to 
seize  fully  the  essential  differences  which  will  be 
brought  under  consideration.  The  value  of  the  facts 
which  will  be  established,  is  not  limited  by  the  cor- 
rection of  the  errors  of  this  writer.  It  has  a com- 
prehensive bearing  on  the  powers  of  life  generally, 
and  equally  on  the  nature  and  treatment  of  diseases. 

It  is  clearly  shown  by  the  experiments  of  Midler, 
that  when  a large  nerve  in  a limb  is  divided,  this  after 
some  time  loses  its  excitability,  and  the  irritability 
of  the  muscles  is  no  longer  manifested  on  the  appli- 
cation of  a mechanical  or  chemical  stimulus.  These 
results  are  placed  beyond  all  doubt  by  a series  of 
simple  and  well  conducted  researches.  He  was  led 
to  these  investigations  by  the  previous  experiments  of 
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Nysten,  wlio  asserted  that  in  persons  who  died  of  an 
apoplectic  seizure,  the  muscles  displayed  after  death 
considerable  irritability,  and  contracted  under  the 
influence  of  galvanism,  though  “ the  brain  had  been 
paralyzed.”*  It  was,  also,  proved  by  Legallois,  that 
the  same,  property  remained  in  rabbits,  and  was 
manifested  for  a very  long  time  whenever  the  sciatic 
nerve's  were  irritated,  though  the  spinal  marrow  had 
been  entirely  destroyed. 

ccm.  On  these  different  experiments  Dr.  Hall 
remarks,  “ these  statements  appear,  then,  sufficiently 
opposed  to  each  other  ; how  shall  we  explain  or  re- 
concile them  ?”f  The  experiments  are  not  strictly 
opposed  to  each  other.  To  entertain  such  an  opinion 
shows  in  what  an  imperfect  light  they  had  been 
viewed.  The  conclusions  at  which  Nysten  arrived 
have  been  corroborated  by  many  subsequent  in- 
quirers. Though  the  power  of  motion,  in  such  cases, 
is  annihilated,  the  limbs  have  an  uninterrupted  con- 
nexion with  the  spinal  cord.  In  the  experiments  of 
the  illustrious  Muller,  the  limb  was  not  only  separated 
from  the  brain,  but  from  the  other  great  centre  of 
nervous  energy, — the  spinal  marrow,  and  then,  after 
a considerable  period,  the  nerves  were  found  to  have 
lost  their  excitability  and  the  muscles  their  irrita- 
bility. The  experiments  were  widely  dissimilar  in 
character,  and  each  established  its  own  legitimate 
truths. 

* Muller,  Opus  cit.,  p.  632.  f Opus  cit.,  p.  211. 


NERVOUS  DISEASES. 


231 


cciv.  To  endeavour  to  elucidate  the  supposed  dis- 
crepancies, Dr.  Hall  has  recourse  to  the  interesting 
effects  observed  on  the  human  frame  from  the  admin- 
istration of  strychnine.  As  a general  rule,  when  this 
powerful  agent  begins  to  exert  its  influence,  the 
paralytic  is  perceived  to  be  more  affected  than  the 
sound  limb,  a fact  which  has  given  rise  to  various 
speculations.  This  indefatigable  writer,  at  once, 
imagined  that  here  was  the  light  to  guide  him  in  the 
solution  of  the  difficulties.  He  asks,  is  the  irritability 
of  the  muscular  fibre,  in  such  instances,  “ actually 
augmented  ?”  After  waiting  some  time  for  an  oppor- 
tunity of  testing  the  accuracy  of  his  conjecture,  one 
at  length  presented  itself,  and  he  says  “ the  result 
was  as  I anticipated.  A little  child,  aged  two  years, 
was  perfectly  paralytic  of  the  left  arm.  The  slightest 
shock  of  galvanism  was  directed  to  be  applied  which 
should  produce  an  obvious  effect.  It  was  uniformly 
observed  that  the  paralytic  limb  was  agitated  by  a 
degree  of  galvanic  energy  which  produced  no  effect 
on  the  healthy  limb.”*  Other  cases  of  a similar  kind 
are  given,  which  it  is  unnecessary  to  relate.  Some- 
times both  limbs  were  agitated,  but  the  paralytic  one 
always  more  than  the  other. 

He  attempted  to  establish  the  fact  by  other  expe- 
riments. He  divided  the  spinal  marrow  immediately 
below  the  origin  of  the  brachial  flexus.  The  posterior 
extremities  were  of  course  paralyzed  to  voluntary  mo- 

* Opus  cit.,  p.  213. 
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tion.  He  separated  the  right  posterior  extremity  from 
its  connexion  with  the  spinal  cord,  by  removing  a por- 
tion of  the  ischiatic  nerve,  while  the  left  retained  its 
natural  relations  to  it.  He  observes,  “ after  the  lapse 
of  several  weeks,  whilst  the  muscular  irritability  of 
the  left  posterior  extremity  was  gradually  augmented, 
that  of  the  right  was  gradually  diminished.  We 
have,  then,  first  the  phenomena  of  loss  of  spontane- 
ous motion  on  removing  the  influence  of  the  brain, 
the  excited  or  reflex  actions  remaining ; and  the  loss 
of  these  on  removing  the  influence  of  the  spinal 
marrow ; secondly,  in  the  case  of  mere  cerebral 
paralysis,  we  have  augmented  irritability,  and  in  that 
of  the  spinal  marrow  we  have  the  gradual  diminu- 
tion of  this  property.”*  Hence,  his  distinctions 
between  cerebral  and  spinal  paralysis.  According 
to  his  reasoning,  we  have  only  to  remove  the  in- 
fluence of  the  cerebrum  to  augment  the  irritabi- 
lity of  the  muscles,  because,  he  says,  the  brain  “ is 
the  exhauster,  through  its  acts  of  volition,  of  the 
muscular  irritability.” 

Two  acute  observers  are  not  only  opposed  to  his 
arguments,  but  deny  the  general  accuracy  of  his  facts. 
“ Our  own  experience”  they  observe  “ is  quite  opposed 
to  the  statement  of  Dr.  Hall,  that,  in  cases  of  palsy, 
dependent  or  cerebral  lesion,  the  muscles  of  the 
afflicted  limbs  acquire  an  increased  irritability,  from 
the  cord,  which  he  supposes  to  be  the  source  of  irri- 
tability, remaining  intact,  while  the  influence  of  the 

* Opus  cit.,p.  214. 
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exhauster  of  irritability  (the  brain)  is  removed.  In 
all  our  experiments,  which  have  been  numerous,  we 
have  found  the  palsied  muscles  less  excitable  by  the 
galvanic  stimulus  than  those  of  the  sound  side,  and 
the  difference  has  been  more  manifest  the  longei  the 
period  since  the  paralytic  seizure.  Exceptions  to  this 
statement,  however,  are  found  in  those  cases  in  which 
the  paralysis  has  been  accompanied  with  cerebral 
irritation  sufficient  to  keep  up  a state  of  more  01 
less  active  contraction  of  the  affected  muscles. 

ccv.  The  views  of  Dr.  Hall,  which  have  been 
generally  received,  we  shall  endeavour  to  show  are 
founded  in  error.  The  consideration  of  them  will 
point  out  an  important  distinction  which  must  be 
made  in  studying  the  phenomena  of  irritability.  In 
the  first  place,  let  us  clearly  understand  the  meaning 
which  it  is  supposed  to  convey.  To  the  want  of 
clear  ideas  on  this  subject  is  to  be  traced  the  extraor- 
dinary fallacies  of  this  writer.  Irritability  is  a pro- 
perty exercised  by  the  muscles,  and  all  other  circum- 
stances being  equal,  is,  according  to  the  neurologists, 
proportionate  to  the  nervous  energy  they  receive. 
This  appears  to  be  the  opinion  of  Dr.  Hall,  for 
he  says,  “in  paralysis  arising  from  disease  of  the 
spinal  marrow  and  its  nerves,  this  irritability  is  dimi- 
nished, and  at  length  becomes  extinct,  from  its  source 
being  cut  off;”  and  further,  that  the  spinal  marrow 
“ is  the  special  source  of  the  power  in  the  nerves  for 
exciting  muscular  contraction,  and  of  the  irritability 
* Messrs.  Todd  and  Bowman,  vol.  I.,  p.  341. 
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of  the  muscular  fibre.”  The  conclusion  of  the  last 
sentence  removes  all  doubt  as  to  the  office  which  he 
ascribes  to  the  nervous  influence. 

If,  therefore,  the  irritability  of  the  muscles,  is  in 
the  direct  ratio  of  their  nervous  power,  it  necessarily 
follows,  that  the  force  with  which  they  contract  will 
conform  to  the  same  general  law.  Irritability  is  not 
a condition  apart  from  muscular  contraction.  The 
latter  implies  the  existence  of  the  former  and  should 
be  the  measure  of  it.  In  fact,  it  is  in  virtue  of  such 
property,  both  in  voluntary  and  involuntary  muscles, 
that  their  movements  are  accomplished.  But  why 
should  volition,  exercised  within  legitimate  bounds, 
be  an  exhauster  of  irritability  ? According  to  such 
reasoning,  the  action  of  the  voluntary  muscles  is 
a debilitating  process  and  opposed  to  their  deve- 
lopment and  increase  of  strength.  Daily  experience, 
however,  proves  that  it  is  essential  to  their  growth 
and  vigorous  contraction.  It  is  no  objection  to  the 
argument  to  say,  that  the  action  determines  to  the 
muscles  a greater  amount  of  blood,  and  hence  the 
subsequent  changes.  This  fluid  is  of  no  use  without 
the  co-operation  of  the  nervous  principle.  The  aug- 
mented flow  of  the  one  is  always  accompaned  by  that 
of  the  other.  Therefore,  irritability  in  this  sense, 
which  is  the  only  philisophical  view  that  can  be  taken 
of  it,  is  a measure  of  the  power  of  muscular  contrac- 
tility. To  speak  of  the  muscles,  in  health,  being 
stronger  from  the  withdrawal  of  the  influence  of  the 
will,  would  be  an  absurdity.  They  are  strong, 
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because  they  are  richly  supplied  with  nervous 
power. 

ccvi.  In  numerous  nervous  and  other  diseases, 
and  in  weak  and  excitable  subjects,  the  muscular 
system  exhibits  a variety  of  conditions  which  are 
designated  by  the  term  irritability.  The  agitation  ot 
the  paralytic  arm  from  emotion, — the  unsteady  mus- 
cular motions  in  chorea  on  the  slightest  surprise  the 
convulsive  movements  of  the  paralytic  limb  fiom  the 
effects  of  strychnine,  as  well  as  from  the  agency  of 
galvanism,  are  phenomena  to  which  the  term  irritabi- 
lity is  usually  given.  The  previous  definition  will  not 
apply  to  these  cases.  They  do  not  present  the  mani- 
festation of  muscular  strength,  or,  indeed,  evidence 
of  a vigorous  state  of  the  nervous  system.  In  the 
paralytic  limb,  which  is  affected  by  emotion,  strych- 
nine or  galvanism,  the  absence  of  the  stimulus 
of  exercise  is  indicated  by  the  attenuation  and 
comparative  flaccidity  of  the  muscles,  conditions 
regarded  by  Dr.  Hall  as  proving  an  actual  in- 
crease of  irritability.  Were  such  the  fact,  we  should 
be  under  the  necessity  of  admitting  that  the  frequent 
contractions  of  the  muscles  in  the  various  pursuits 
and  pleasures  of  life,  do  not  impart  to  them  addi- 
tional vital  properties ; or  that  the  more  debilitated 
any  portion  of  the  nervous  system  becomes  from  in- 
activity, either  in  consequence  of  cerebral  paralysis 
or  bodily  exhaustion,  the  greater  is  the  amount  of 
nervous  energy  distributed  to  the  muscular  appaiatus. 
This  is  indeed  the  conclusion  at  which  he  arrives. 
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ccvii.  It  is  a law  of  the  animal  economy  that  the 
vitality  of  an  organ,  by  which  is  understood  its  health 
and  vigour,  is  in  the  ratio  of  its  legitimate  exercise. 
To  narrow  the  sphere  of  its  action,  is  to  induce  debi- 
lity. His  doctrine  is  not  less  unpliilosophical  than 
it  would  be  to  contend,  that  the  energy  of  the  circu- 
lation in  the  muscles  is  proportionate  to  their  repose. 

Irritability  being  justly  considered  as  a measure  of 
the  nervous  principle  existing  in  the  muscular  system, 
and,  also,  of  the  force  of  its  contractility , it  is  clear 
that  when  the  latter  property  is  obviously  deficient, 
the  manifestation  of  it,  in  the  instances  brought  under 
notice,  cannot  be  received  as  evidence  of  augmented 
irritability.  The  previous  definition  cannot  apply  to 
these  cases.  Such  a condition  of  the  muscular  system 
or  of  any  portion  of  it,  may  be  truly  designated  by 
the  term  susceptibility.  There  is  a wide  difference 
between  them.  As  a general  rule,  the  former  is  indi- 
cative of  strength, — the  latter  of  weakness  or  ex- 
haustion. On  this  view  all  the  phenomena  to  which 
Dr.  Hall  alludes,  are  explicable.  The  eye  that  has 
been  withdrawn  from  light,  cannot,  at  first,  bear  its 
influence;  the  animal  economy  debilitated  by  active 
depletory  or  other  measures,  especially  in  the  highly 
sensitive,  displays  in  a marked  degree  a tendency  to 
excitability,  both  of  the  voluntary  and  involuntary 
organs ; the  paralyzed  arm  is  readily  affected  by 
strong  emotions,  strychnine  and  galvanism;  and  all 
these  are  illustrations  of  weakness, — of  a deficiency 
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of  the  nervous  fluid  for  the  correct  performance  of 
the  functions  of  life. 

ccvm.  There  is,  also,  another  important  circumstance 
to  be  named,  in  connexion  with  these  two  different 
conditions  of  the  nervous  system,  to  which  different 
terms  are  here  applied.  The  healthy  and  vigorous 
contractions  of  the  muscles  have  an  accompanying 
state  of  the  brain  and  spinal  marrow  in  harmony 
with  them.  There  is  not  simply  strength  in  the 
voluntary  organs  brought  into  play,  but  an  aptitude 
on  the  part  of  these  nervous  centres  to  co-operate  in 
the  exertions.  The  nervous  principle  with  which 
they  are  abundantly  endowed  flows  in  a copious 
current  in  the  required  directions,  whether  to  exhibit 
feats  of  strength  or  agility.  We  will  endeavour  to 
explain  our  meaning  by  reference  to  an  experiment 
which  has  an  intimate  bearing  on  these  remarks. 
When  a person  takes  hold  of  the  coiled  wires  in  con- 
nexion with  the  galvanic  apparatus,  he  is  able  to  re- 
sist, for  some  time,  if  possessed  of  great  muscular 
force,  the  influence  of  the  stimulus  imparted,  but  at 
length  his  power  of  endurance  fails  and  the  instru- 
ment drops  from  his  hands.  During  the  efforts  that 
he  makes,  the  brain  and  the  spinal  marrow  supply  to 
the  limb  which  is  concentrating  its  energy,  a liberal 
stream  of  the  nervous  fluid.  Here  is  the  harmony 
between  these  centres  and  the  muscles.  The  amount 
which  the  latter  receive,  is,  as  already  observed,  a mea- 
sure of  their  irritability  or  capacity  of  contraction. 
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When  the  same  instrument  is  attempted  to  be 
grasped  by  one  of  less  muscular  development,  we 
perceive  the  unsteady  movements  of  the  arm,  the  con- 
tortions of  the  features,  the  grotesque  positions  of  the 
body,  and  the  inutility  of  the  exertions.  Suppose  one 
still  weaker  presume  to  try  the  feat,  or  imagine  the 
partially  paralyzed  hand  and  arm  from  disease  of  the 
brain,  were  the  subjects  of  the  experiment,  (which,  ac- 
cording to  Dr.  Hall,  would  have  their  irritability  or 
nervous  energy  increased,)  the  agitation  of  the  limb 
would  be  instantly  evident,  and  it  would  be  as  powerless 
as  that  of  the  child.  So  far  from  possessing  an  addi- 
tional amount  of  the  vis  nervosa  from  the  diminished 
agency  of  volition,  the  limited  quantity  which  remains 
is  at  once  overcome  by  the  galvanic  stimulus.  The 
muscles  and  the  nervous  centres  are,  also,  here  in  per- 
fect relation,  but  how  widely  different  are  their  condi- 
tions from  those  we  have  contemplated  in  the  previous 
instance.  We  remark  the  strong  lines  of  distinction 
between  irritability,  as  indicative  of  strength,  and 
susceptibility,  as  the  manifestation  of  weakness.  The 
explanation  of  the  phenomena  resulting  from  the  gal- 
vanic influence,  is  equally  just  in  reference  to  the 
action  of  strychnine  and  emotion. 

ccix.  Before  proceeding  to  show  the  application  of 
these  views,  there  is  one  other  example  we  shall 
adduce,  as  a type  of  a large  class  of  nervous  affec- 
tions, regarded  as  displaying  great  irritability  of 
the  nervous  and  muscular  systems.  In  persons 
of  a peculiarly  excitable  temperament,  whose  vital 
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powers  are  greatly  enfeebled,  the  slightest  cause 
instantaneously  produces  strong  palpitations  of  the 
heart,  which  often  continue  many  hours.  In  such 
cases  there  is  a marvellous  tendency,  on  the  part 
of  the  brain,  to  disordered  action.  The  rela- 
tions between  it  and  the  parts  affected  are  mor- 
bidly delicate.  The  changes  which  have  taken  place 
in  the  character  of  these  relations  are  fraught  with 
no  ordinary  interest.  The  phenomena  may  be  thus 
explained : Both  the  brain  and  its  associated  organs 
have  a diminished  amount  of  the  nervous  fluid.  They 
are  only  just  capable  of  performing  with  regularity 
their  important  functions.  Hence  their  intense  sus- 
ceptibility of  impressions.  They  have  not  that  vigour 
or  tone  which  is  necessary  to  repel  the  disturb- 
ing influences  to  which  they  are  subjected.  An  idea 
awakens  a commotion  in  the  cerebrum,  and  the 
consequent  derangement  of  its  finely-balanced  nerves 
at  once  excites  to  convulsive  movements  the  depen- 
dent and  equally  delicately-poised  organs.  These 
are  conditions  to  which  the  term  susceptibility , both 
in  regard  to  the  nervous  and  muscular  systems,  is 
alone  applicable. 

ccx.  The  previous  considerations  will  now  enable 
us  to  explain  the  effects  of  strychnine  and  galvanism 
on  the  paralyzed  limb.  The  animating  principle  of 
the  nervous  system  has  a power  of  resistance,  of 
external  as  well  as  internal  causes,  proportionate  to 
the  amount  in  which  it  exists.  This  is  observed  in 
the  treatment  of  all  diseases,  if  the  operation  of  the 
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remedies  be  accurately  studied.  The  exceptions  de- 
pend on  circumstances  which  readily  admit  of  expla- 
nation, and  may  be  shown  to  present  no  substantial 
objections  to  the  views  here  developed.  No  effect  can 
be  produced  upon  any  part  of  the  animal  economy, 
without  modifying  the  relations  between  this  prin- 
ciple and  its  nerves,  and  consequently  their  associated 
organs.  In  giving  rise  to  a new  action,  we  disturb 
the  conditions  which  co-existed  in  a previous  vital 
process.  If  these  are  vigorous,  their  opposition 
will  be  correspondingly  great : if  weak,  it  is  im- 
mediately subdued.  If  we  descend  from  debility 
until  we  reach  the  paralytic  limb  recently  affected, 
we  have  then  an  instance  of  an  exceedingly  low 
state  of  vitality,  but  not  too  depressed  to  exhibit 
re-action.  The  voluntary  nerves  are  altogether  un- 
exercised. They  convey  no  stimulus  through  the 
agency  of  the  will  to  the  muscles,  and  hence  they 
cannot  be  regarded  as  co-operating  actively  in  any 
vital  operations.  Accordingly,  a limb  so  circum- 
stanced ought  to  be  particularly  susceptible  of  the  in- 
fluence of  strychnine,  galvanism  and  emotion,  because 
the  iveaJcened  state  of  the  nerves  can  offer  no  effec- 
tual resistance  to  the  stimulus  which  is  brought  into 
play. 

It  must  not  be  imagined  from  this  reasoning,  that 
the  contractions  of  the  paralytic  are  stronger  than 
those  of  the  sound  limb  when  excited.  The  question 
is  not  the  strength  of  the  contractions,  but  the  occa- 
sional susceptibility  of  the  muscles  to  these  different 
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stimuli.  And  here  the  previous  definition  justly  ap- 
plies. It  would  be  unphilosophical  to  suppose,  (yet 
such  is  the  conclusion  which  flows  from  the  views  of 
Dr.  Hall,)  that  the  well-nourished  and  freely  exercised 
muscles  of  the  arm,  are  incapable  of  being  roused  to  an 
equal  degree  with  the  flaccid  and  motionless  muscles 
of  the  paralytic  limb.  The  force  of  the  contractions, 
cceteris  paribus , will  always  be  proportionate  to  the 
vigorous  condition  of  the  organs. 

ccxi.  The  strychnine  which  is  given  until  it  pro- 
duces an  obvious  result,  does  not  act  on  one  part  of  the 
nervous  system  to  the  exclusion  of  the  rest.  It  must 
affect  the  whole.  The  paralytic  limb  ordinarily  first 
displays  its  influence.  And  why  ? The  nerves  be- 
longing to  the  healthy  portion  of  the  body  have  not 
only  their  natural  amount  of  the  nervous  fluid,  which 
is  an  important  circumstance,  but  are  engaged  in 
vital  processes  which  have  to  be  overcome  before  a 
new  series  of  vital  phenomena  can  be  excited. 

ccxii.  It  is  remarked  by  Dr.  Hall,  that  “ the  more 
perfect  the  paralysis,  generally  speaking,  the  more  the 
irritability  of  the  muscular  fibre  is  increased.  In  hemi- 
plegia, the  arm  is  generally  at  once  more  paralytic  and 
more  irritable  than  the  leg.”*  He  further  observes  : 

C£  The  arms  and  hands,  generally  speaking,  are  more 
under  the  influence  of  the  cerebrum  than  the  lower  ex- 
tremities ; and  these,  on  the  other  hand,  are  more  under 
the  influence  of  the  spinal  marrow  than  the  arms  and 
hands.  lliis  is  in  reference  to  the  action  of  strycli- 

% Opus  cit.,  p.  214. 
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nine  and  emotion.  These  differences  are  easily  expli- 
cable on  the  views  here  brought  forward.  The  more 
complete  the  paralysis,  which  does  not  exclude  the 
nervous  conditions  previously  stated,  the  less  is  the 
resisting  power  of  the  nerves.  The  phenomenon  har- 
monizes with  the  whole  of  oui  leasoning.  4\  hy 
the  arms  and  hands  should  be  more  susceptible  of 
emotion  than  the  leg ; and  why  the  latter  should  be 
more  affected  by  strychnine  than  the  former,  is,  also, 
readily  accounted  for. 

Emotion  exists  only  in  the  cerebrum  : the  strych- 
nine pervades  the  whole  of  the  nervous  system.  The 
arms  and  hands  are  much  more  frequently  exercised 
than  the  lower  extremities.  They  are  called  into 
action  by  every  pursuit  and  occupation  of  life,  and 
consequently  have  more  intimate  or  extensive  re- 
lations with  the  brain  than  the  lower  extremities. 
Hence  it  is  that  they  exhibit  a higher  degree  of  sus- 
ceptibility to  emotion,  which  is  the  mind  in  its  en- 
larged relations.  It  follows,  also,  from  the  same 
view,  that  in  hemiplegia  they  should  generally  be 
more  perfectly  paralytic. 

These  principles  explain,  likewise,  why  yawning 
chiefly  moves  the  arm,  and  sneezing  more  particu- 
larly the  leg.*  The  former  is  an  action  extremely 
limited  in  its  agency,  and  being  a condition  of  the 
cerebrum  only  slightly  affecting  the  spinal  man  on, 
the  manifestation  of  it  is  principally  confined  to  the 
arms.  Sneezing  is  accompanied  with  strong  convulsive 
* Dr.  M.  Hall,  Opus  cit.,  p.  220. 
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motions,  and  acts  violently  on  the  spinal  cord,  with 
which  the  lower  extremities  have  comprehensive  con- 
nexions. Hence  their  greater  liability  to  be  agitated 
by  this  reflex  action  of  the  nervous  centres. 

There  is  a case  mentioned  by  Dr.  Abercrombie, 
which  is  an  exquisite  illustration  of  the  truthfulness  of 
this  explanation  and  of  the  correctness  of  our  reason- 
hig  on  the  phenomena  occurring  in  paralysis.  “ I 
had,  he  says,  “ some  time  ago  under  my  care  a man 
afflicted  with  hemiplegia  of  the  left  side ; the  palsy 
complete,  without  the  least  attempt  at  motion,  except 
under  the  following  circumstances : he  was  much 
affected  with  yawning,  and  every  time  he  yawned  the 
paralytic  arm  was  raised  up,  with  a firm  steady 
motion,  until  it  was  at  right  angles  with  his  body  (as 
he  lay  in  bed  on  his  back)  the  fore-arm  a little  bent 
inwards,  so  that  the  hand  was  above  his  forehead  at 
its  greatest  elevation.  The  arm  was  raised  steadily 
duiing  the  inspiration,  and,  when  the  expiration  be- 
gan, seemed  to  drop  down  by  its  own  weight,  with 
considerable  force.”  This  case  confirms  in  a remark- 
able manner  the  nervous  doctrines  here  laid  down. 
The  phenomena  have  not  been  attempted  to  be  ac- 
counted for.  Inspiration  is  the  active  operation 
of  the  brain.  It  calls  into  play  the  nervous  prin- 
ciple, and  though  for  a considerable  period  it  had 
not  flowed  through  the  voluntary  nerves  of  the 
paialytic  arm,  a condition  of  the  cerebrum  is  in- 
duced which  at  once  arouses  these  otherwise  ineffi- 
cient nerves.  Expiration  is  the  passive  action  of 
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the  organ, — the  return  of  the  respiratory  muscles,  in 
virtue  of  their  elasticity,  to  a state  ol  momentaiy 
rest.  The  patient  gradually  recovered,  but  for  some 
time  was  liable  to  this  affection. 

The  restoration  of  the  natural  motions  of  the 
limb,  according  to  Dr.  Hall,  took  place,  “ as  the 
state  of  augmented  irritability  was  removed  by  the 
returning  acts  of  volition.”  When  the  poor  and  in- 
active arm  had  thrown  off  a portion  of  its  superabun- 
dant nervous  energy,  which  was  unemployed,  and 
had  accumulated  to  an  extent  almost  sufficient  to 
paralyze  the  whole  body,  it  regained  at  length  the 
power  of  voluntary  contraction.  Why  does  not 
this  physiologist  suggest  some  mode  of  getting 
quit  of  this  unnecessary  vis  nervosa,  which  is  fraught 
with  such  lamentable  results.  Has  his  ingenuity 
no  resources  equal  to  the  exigencies  of  the  case  ? 
Can  it  be  exhausted  only  by  the  will  ? 

eexm.  The  reason  here  assigned  why  sneezing 
affects  the  inferior  more  powerfully  than  the  superior 
paralytic  extremities,  will  aid  us  in  the  explana- 
tion of  the  action  of  strychnine,  which  is  said  to  in- 
fluence the  former  in  a greater  degree  than  the  latter. 
The  lower  extremities  have  more  comprehensive  rela- 
tions than  the  upper  to  the  spinal  marrow.  They 
draw  their  nervous  power  from  a greater  extent  of 
it,  consequently,  as  the  agent  operates  equally  upon 
every  portion  of  it,  the  limbs  the  most  dependent 
upon  this  nervous  centre  or  deriving  from  it  the 
greatest  amount  of  the  animating  principle,  will  sym- 
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pathze  most  readily  in  every  modification  of  its  con- 
ditions. 

ccxiv.  It  might  possibly  be  advanced  (as  an  objec- 
tion to  the  views  which  elucidate  the  nature  of  nervous 
phenomena,  such  indeed  as  result  from  the  action  of 
emotion,  strychnine  and  galvanism  on  the  paralytic 
extremities,  and  establish  the  fact  that  their  sus- 
ceptibility arises  in  part  from  the  limited  amount  of 
energy  existing  in  the  nerves,)  that,  according  to  this 
doctrine  the  contractions  in  the  dead  muscles  ought 
to  be  regulated  by  the  same  law  : the  less  the  quan- 
tity present,  the  more  excitable  they  should  be.  This 
could  scarcely  be  seriously  urged.  The  nervous  prin- 
ciple, under  such  circumstances,  is  not  co-operating  in 
any  vital  actions  : and  after  the  cessation  of  these 
it  is  gradually  dissipated,  entering  into  new  combi- 
nations of  matter.  The  resistance  which  it  offers  in 
the  healthy,  compared  with  the  paralytic  limb,  is  not 
to  be  traced  simply  to  the  difference  in  its  amount,  but 
to  the  difference  in  the  character  or  vigour  of  the  vital 
processes  to  which  it  contributes.  Were  we  to  borrow 
an  illustration  from  another  science  to  render  our 
meaning  still  clearer,  it  might  be  said  that  the 
nervous  fluid  has  a much  greater  attraction  to  tissues 
possessing  a high  degree  of  vitality  than  to  those 
in  which  it  is  deficient.  Hence  the  greater  diffi- 
culty to  overcome  that  attraction  in  the  one  instance 
than  in  the  other. 

ccxv . It  is  stated  by  Dr.  Hall,  in  confirmation  of 
his  peculiar  views,  “ that  sleep  restores  the  irritability 
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of  the  muscular  system,  by  arresting  the  acts  of  voli- 
tion.”* That  it  is  accompanied  with  the  repose  of 
the  will,  is  unquestionably  true  ; and  equally  so  that 
the  muscles  are  invigorated  by  rest.  This  is  not  only 
a restorative  to  the  muscular  apparatus,  but  to  the 
whole  of  the  nervous  system.  Nevertheless  to  suppose 
that  it  arises  from  the  cessation  of  the  acts  of  volition, 
regarding  that  as  the  only  source  of  exhaustion,  is  to 
entertain  very  circumscribed  notions  of  the  important 
changes  which  take  place  in  the  vital  powers.  Sleep 
is  one  of  the  essential  conditions  of  the  reparative 
process  both  of  mind  and  body,  not  merely  from  inter, 
rupting  the  operations  of  animal  life,  but,  as  previ- 
ously observed,  from  allowing  the  whole  of  the  nervous 
system  to  conform  to  new  temporary  circumstances. 
Every  species  of  activity  is  necessarily  at  the  ex- 
pense of  the  nervous  principle,  and  consequently  to 
diminish  the  demand,  is  to  facilitate  an  accumula- 
tion, by  which  it  is  enabled  to  enter  again  on  the 
varied  routine  of  offices  inseparable  from  our  waking 
hours. 

The  writer  is  compelled  to  confine  the  influence  of 
sleep  to  the  muscular  system ; as  the  vis  nervosa,  ac- 
cording to  his  viewrs,  has  not  the  slightest  connexion 
with  the  cerebral  functions.  These  he  regards  as  ex- 
clusively under  the  domain  of  the  psychical  principle, 
and  hence  his  limited  and  distorted  ideas  on  the 
widely  pervading  agency  of  the  nervous  system. 

# Opus  cit.,  p.  233. 
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ccx vi.  Two  recent  and  distinguished  inquirers 
endeavour  to  prove,  “ that  contractility  is  a property 
inherent  in  the  very  structure  of  muscle,  ard  capable 
of  being  excited  to  action  independently  of  the  instru- 
mentality of  nerves.”*  The  high  authority  of  the 
expounders  of  this  doctrine,  and  the  new  facts  which 
they  bring  forward  in  illustration  of  it,  render  it  ne- 
cessary to  refer  to  their  labours.  “ It  was,”  they 
remark,  “long  supposed  impossible  to  observe  the 
effect  of  stimuli  on  the  muscular  tissue  when  isolated 
from  the  nervous  ; but  this  question  has  been  brought 
to  an  issue  by  the  positive  observation  that  fragments 
of  the  fibre  of  voluntary  muscle,  entirely  isolated  from 
every  extraneous  tissue,  whether  nerve  or  vessel,  may 
be  made  to  contract  in  obedience  to  a stimulus  to- 
pically applied  to  them.  When  such  fragments  are 
examined,  they  are  found  to  contract  first  of  all  where 
they  have  sustained  mechanical  injury,  viz.,  at  their 
broken  extremities  ; and,  if  water  be  brought  into  con- 
tact with  them,  it  is  absorbed,  and  thereby  excites 
them  to  contractions,  which  commence  at  their  sur- 
face. The  same  thing  is  frequently  to  be  observed 
under  a different  form.  A particle  of  foreign  matter, 
as  a hair  or  a piece  of  dust,  may  be  included  by  de- 
sign or  accident,  in  the  field  of  the  microscope,  so  as 
to  touch  the  side  of  a fibre  at  a single  point.  When 
this  happens,  the  fibre  will  often  exhibit  a contraction, 
so  plainly  limited  to  the  point  touched,  as  to  give 
* Messrs.  Todd  and  Bowman,  Opus  cit.,  p.  175. 
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unequivocal  proof  of  its  being  the  result  of  the  irri- 
tation of  pressure.” 

The  value  of  their  reasoning  rests  entirely  on  the 
supposed  fact,  that  the  fragments  are  destitute  of 
nervous  energy.  Of  this  we  have  no  proof.  The  ab- 
sence of  distinct  nervous  matter  is  no  evidence  of  it. 
The  nerves  have  imparted  the  animating  principle  to 
the  muscular  fibre,  and  it  is  in  virtue  of  this  that  it  con- 
tracts. The  foreign  matter  rouses  it  into  action.  The 
experiment  is  a striking  illustration  of  the  views  ex- 
pressed throughout  these  pages.  The  irritability  of  the 
muscular  tissue  is  clearly  in  the  ratio  of  the  nervous 
fluid  which  it  receives.  A galvanic  battery  is  fre- 
quently constructed  of  the  layers  of  flesh  alone. 
If  they  possess  the  nervous  power  in  the  aggre- 
gate, under  such  conditions,  why  should  not  the 
fibres  individually  be  endowed  with  it  ? It  is  impos- 
sible to  define  its  boundaries;  and  it  is  scarcely 
philosophical  to  make  the  attempt.  Through  the 
agency  of  the  nerves  it  is  distributed  to  every  par- 
ticle of  the  living  organism,  and  no  vital  phenomena 
can  be  exhibited  independently  of  it.  The  scapel 
will  not  enable  us  to  draw  the  line  where  it  begins  or 
ends. 

ccxvn.  The  next  phenomenon  which  is  adduced  in 
confirmation  of  their  opinion,  is  the  interesting  fact, 
that  on  tapping  with  the  fingers  any  muscular  part  of 
the  body,  when  greatly  emaciated  by  phthisis  or  other 
diseases,  a defined  firm  swelling  rises,  at  the  point 
affected,  and  endures  for  several  seconds.  On  this  they 
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observe,  that  being  “ limited  to  the  point  struck  is 
full  proof  of  its  being  a direct  effect  of  the  irritation, 
and  not  produced  through  the  medium  of  nerves ; for 
a contraction  excited  in  the  latter  mode  would  be  dif- 
fused over  the  parts  to  which  the  nervous  twigs  irri- 
tated were  supplied,  and  would  therefore  frequently 
occur  in  parts  at  some  distance.”"* 

This  is  by  no  means  a necessary  sequence.  The 
muscles,  in  the  last  stages  of  disease,  often  display 
a morbid  degree  of  sensibility.  The  sharp  tap  will 
inevitably  awaken  the  nervous  principle  in  these 
organs,  already  painfully  alive  to  impressions,  and 
whatever  momentary  change  is  induced  in  them, 
is  to  be  ascribed  to  its  agency.  They  remark, 
that  if  it  depended  on  the  nerves,  the  effect  would 
be  discovered  in  parts,  at  some  distance,  supplied 
with  the  nervous  twigs  irritated.  As  a general 
law,  the  nervous  energy  flows  towards  such  a local 
source  of  irritation,  and  not  from  it.  This  must  not 
be  confounded  with  the  irritation  of  an  individual 
nerve,  where  the  influence  is  transmitted  along  its 
several  branches.  The  two  cases  are  very  dissimilar. 
In  the  one  instance,  we  operate  on  a mass  of  mus- 
cular fibres,  drawing  the  nervous  fluid  not  only 
from  the  cerebro-spinal  system,  the  nerves  of  which 
are  easy  to  be  traced,  but  from  a multitude  of  nervous 
filaments  distributed  to  the  arteries.  The  last  source 
of  nervous  power  is  entirely  overlooked  by  them. 
The  sharp  tap  acts  on  a mass  of  muscular  fibres,  on 
* Opus  cit.,  vol.  I.,  p.  176. 
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arteries  and  veins,  and  on  nerves  different  in  their 
properties  and  origin ; and  yet  according  to  their 
reasoning  the  effect  should  correspond  with  what 
occurs  on  irritating  a single  nerve.  Such  is  the  cha- 
racter of  the  imagined  decisive  evidence  to  establish 
the  exercise  of  contractility  independently  of  the 
nervous  system. 

ccxviii.  There  is  no  phenomenon  connected  with 
the  muscular  apparatus  of  greater  interest,  or  which 
bears  more  directly  on  our  views,  than  the  dis- 
covery of  M.  M.  Becquerel  and  Brescliet,  showing 
the  alteration  which  takes  place  in  the  temperature  of 
a muscle  during  its  contraction.  If  the  exertion  be 
continued  for  several  minutes,  it  is  said  to  be  aug- 
mented two  degrees  Fahrenheit. 

The  writers  to  whom  we  have  just  referred,*  and 
fiom  whose  valuable  work  we  derive  the  fact,  observe, 
that  this  development  of  heat  may  be  in  a great 
measure  attributable  to,  and  even  a necessary  conse- 
quence of,  the  friction  just  alluded  to.”  To  say  that 
it  arises  from  the  “ movements  of  the  neighbouring 
fibres  upon  one  another,”  is  not  elucidating  in  any 
degree  the  subject.  The  parts  thus  acted  upon  must 
be  endowed  with  some  agent,  the  changes  in  the  dis- 
tribution and  action  of  which  can  alone  explain  the 
result.  What  power  is  so  likely  to  be  instrumental 
in  the  production  of  it,  as  electricity?  The  disen- 
gagement of  heat,  in  all  cases  of  friction  and  pres- 
siu’e,  will  ultimately  be  traced  to  the  modifications 
* Messrs.  Todd  and  Bowman,  Opus  cit.,  p.  184. 
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in  the  conditions  of  this  principle.  And  the  doc- 
trine is  as  applicable  to  the  living  tissues  as  to 
inert  matter.  In  each  it  has  its  particular  laws  and 
modes  of  operation,  and  in  these  respects  only  does  it 
differ. 

ccxix.  These  writers  present  an  exceedingly  im- 
portant and  interesting  fact,  in  reference  to  mus- 
cular contraction,  which,  if  true,  is  in  direct  support 
of  the  views  which  pervade  this  inquiry.  They  do 
not  offer  any  explanation  of  it.  They  state  that  “ a 
muscle  contracts  in  successive  portions,  never  in  tota- 
lity at  once  ; and  that  no  particle  of  it  is  capable  of 
exhibiting  an  active  contraction  for  more  than  an  in- 
stant of  time.”  “ The  sustained  active  contraction  of 
a muscle  is  an  act  compounded  of  an  infinite  number 
of  partial  and  momentary  contractions,  incessantly 
changing  their  place,  and  engaging  new  parts  in  suc- 
cession ; for  every  portion  of  the  tissue  must  take 
its  due  share  in  the  act.”* 

We  have  in  a previous  work,+  as  well  as  through- 
out these  pages,  endeavoured  to  establish  a general 
law  in  regard  to  all  muscular  contractions,  whether 
belonging  to  animal  or  organic  life.  We  have  shown, 
that  the  motions  are  necessarily  intermittent,  the 

PAUSE  BEING  REQUIRED  FOR  THE  SUPPLY  OF  THE 
NERVOUS  FLUID  ESSENTIAL  TO  EACH  SUCCESSIVE  ACT. 

It  appears  that  the  law  is  applicable  to  the  individual 
fibres  of  which  the  muscles  are  composed.  If  such 
be  the  case,  it  is  a striking  and  beautiful  illustration 

* Opus  cit.,  p.  182-3.  f Philosophy  of  animated  Nature,  &c. 
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of  the  theory  we  have  propounded.  According  to  this 
view,  there  is  not  only  a general  interval  for  the  mus- 
cles in  play,  in  order  that  they  may  recruit  their 
energies,  but  also  a period  of  contraction  and  repose, 
alternating  with  almost  the  rapidity  of  thought, 
common  to  the  muscular  fibres  themselves,  by  which 
the  supply  of  the  nervous  principle  is  secured,  and 
the  motions  rendered  more  persistent  than  they  other- 
wise would  be.  While  one  portion  of  the  separate  fibres 
is  relaxed,  having  performed  its  momentary  duty, 
another  comes  into  play,  and  thus  action  and  rest,  in 
quick  succession,  occupying  intervals  of  time  which 
are  scarcely  appreciable,  contribute  to  those  general 
contractions  which  fall  under  ordinary  observation. 

ccxx.  The  inference  which  clearly  flows  from  this 
doctrine  is,  that  each  muscular  fibre  has  an  amount  of 
the  nervous  principle  equal  to  the  demand  which  is 
made  upon  it ; and  that  the  current,  expended  in 
its  successive  contractions,  is  supplied  in  the  cor- 
responding intervals  of  repose.  Regarding  the  phe- 
nomena in  this  light,  and  being  thoroughly  convinced 
that  every  action  is  a waste  of  vital  power, — the 
loss  of  something  which  results  from  the  co-operating 
functions  of  life, — it  is  difficult  to  imagine  on  what 
grounds  the  existence  of  one  widely  pervading  agent 
can  be  denied : and  when  the  intimate  and  indisso- 
luble associations  of  the  nervous  with  the  muscular 
system, — the  obvious  influence  of  the  former  upon 
the  latter,  is  considered,  it  is  not  easy  to  conceive 
by  what  train  of  reasoning  these  writers  have  been 
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led  to  conclude,  that  the  contractility  of  the  muscles 
is  independent  of  nervous  power. 

The  action  of  the  muscles  is  accompanied  with  the 
expenditure  of  a something , otherwise  their  exercise 
would  not  be  succeeded  by  exhaustion  ; and,  from  the 
foregoing  considerations,  what  conclusion  is  so  natural, 
as  that  the  agent  is  the  animating  power  of  the  nervous 
system  ? 

ccxxi.  There  is  another  important  subject  con- 
nected with  the  muscular  apparatus,  viz.,  the  various 
degrees  of  irritability  possessed  by  different  animals, 
as  particularly  manifested  in  its  duration  after  death. 
The  inquiry  is  one  of  great  interest  and  has  given 
rise  to  several  ingenious  speculations  to  account  for 
the  phenomena.  The  law,  however,  by  which  they 
are  to  be  explained,  has  not  been  fully  appre- 
hended. The  scale  by  which  the  persistence  of 
irritability  is  to  be  measured,  may,  with  consider- 
able propriety,  be  defined  to  be  in  the  inverse  ratio 
of  the  production  of  animal  heat ; or  in  other  words, 
the  more  stimulating  the  qualities  of  the  blood 
and  the  greater  its  changes  in  the  respiratory 
organs,  the  more  evanescent  is  the  irritablity  of  the 
muscles.  Accordingly  it  disappears  the  soonest  in 
birds,  less  so  in  mammalia,  and  continues  the  latest 
in  fish  and  Crustacea.  And  it  is  further  shown, 
“that  not  only  does  a less  arterial  character  of  the 
blood  co-exist  with  a more  enduring  contractility,  but, 
also,  that  there  is  less  of  it  supplied  to  the  muscles.”* 
* Messrs.  Todd  k Bowman,  Opus  cit. , vol.  I.,  p.  189. 
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It  is  scarcely  necessary  to  remark,  that  the  tempera- 
time  of  many  birds  ranges  from  100°  to  10G° 
Fahr. ; that  of  the  higher  orders  of  the  mammalia 
from  98°  to  104°  ; while  in  fish  and  the  Crustacea,  it 
is  only  a few  degrees  above  that  of  the  medium  in 
which  they  live. 

ccxxn.  We  have  endeavoured  to  establish  through- 
out this  inquiry,  that  the  vitality  of  all  organs  is 
according  to  the  nervous  energy  they  receive,  and 
that  this  is  transmitted  to  them  not  only  by  the 
cerebro-spinal  nerves,  but  by  the  ganglionic  in  asso- 
ciation with  the  arteries ; and  that  the  more  stimu- 
lating the  arterial  current,  the  more  vigorous  are  the 
vital  properties.  From  these  views  it  would  na- 
turally seem  to  follow,  that  as  the  muscles,  in  the 
higher  classes  of  animals,  display  these  properties  to 
a greater  extent  during  life,  they  should  retain  them 
the  longest  after  death  : as  two  similar  bodies,  pos- 
sessing different  degrees  of  heat,  occupy  different 
periods  in  cooling.  This  illustration,  however,  will 
not  apply  on  this  occasion. 

The  allusion  which  was  made  to  the  production  of 
animal  heat,  in  connexion  with  the  manifestation  of 
irritability,  was  not  for  the  purpose  of  showing  that 
the  modifications  in  the  activity  of  the  former  will 
explain  the  diversities  of  the  latter.  Such  activity 
is  only  one  of  several  conditions  with  which  it  is 
combined.  As  a general  rule,  the  more  ample  the 
respiratory  organs,  the  greater  is  the  development  of 
the  nervous  centres,  the  brain  or  spinal  marrow. 
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We  speak  of  general  relations,  not  wishing  it  to  be 
understood  that  the  one  will  be  an  exact  measure 
of  the  other.  The  character  of  the  respiratory  func- 
tions is  a just  indication  of  the  complexity  of  or- 
ganization, by  which  is  implied,  a greater  variety  of 
powers  exercised  by  the  animal,  compared  with  the 
classes  beneath  it  in  the  scale  of  creation,  and,  also,  an 
intimate  association  between  those  powers,  the  per- 
formance of  one  necessarily  depending  on  the  ex- 
istence of  the  rest.  The  consideration  of  the  sub- 
ject in  this  light  will  solve  the  difficulties  which  have 
hitherto  embarrassed  the  inquirer. 

ccxxm.  In  man,  for  example,  we  have  the  large 
brain,  the  ample  spinal  cord  and  the  extensive  gan- 
glionic system  of  nerves,  all  which  constitute  one 
indivisible  nervous  scheme,  instrumental  in  different 
ways  to  the  exercise  of  his  tastes,  desires  and  mo- 
tions. His  voluntary  and  involuntary  muscles  are 
equally  dependent  on  these  centres  for  the  prin- 
ciple by  which  they  are  animated.  It  is  the  de- 
gree of  this  dependence  which  is  the  key  to  the  ex- 
planation of  the  diversities  of  muscular  irritability. 

I he  sticam  of  rich  arterial  blood  and  the  copious 
current  of  the  nervous  energy,  transmitted  to  the 
muscles,  are  conditions  in  strict  relation  to  the  size 
and  activity  of  the  nervous  centres ; the  cessation  or 
destruction  of  which,  is  the  gradual  annihilation  of  the 
vital  properties,  whether  muscular  or  otherwise,  which 
are  exercised  in  virtue  of  the  uninterrupted  co-opera- 
tion of  the  complicated  nervous  system.  The  com- 
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paratively  short  duration  of  irritability,  after  death, 
is  a just  measure  of  the  dependence  of  the  mus- 
cles upon  it.  As  we  descend  m the  scale  of  creation, 
cerebral  matter  disappears  with  the  limited  range  of 
intelligence,  until  at  last  we  arrive  at  fishes,  in  which 
the  cranial  contents  are  chiefly  ganglia,  for  the  special 
office  of  the  predominating  senses ; whilst  in  one  large 
division  of  them,  the  cartilaginous,  it  is  questionable 
whether  cerebral  lobes  exist  at  all.  When  they  are  pre- 
sent, they  are  not  organs  from  which  radiates  the 
nervous  fluid  to  all  parts  of  the  body ; noi  do  they 
influence  or  hold  in  subjection  the  same  numbci 
of  powers  as  distinguishes  the  brain  in  the  mam- 
malia. The  muscles  have  other  large  nervous  sources 
in  harmony  with  them,  from  which  they  derive  the 
animating  current.  Thus  in  proportion  as  the  sphere 
of  animal  life  is  narrowed,  the  organic  becomes  the 
peculiar  characteristic  of  the  animal:  or  in  other 
words,  the  nervous  agent  pervading  the  muscles  not 
having  the  same  comprehensive  relations  as  in  the  su- 
perior classes,  nor  being  consequently  liable  to  the  same 
variety  of  disturbing- causes,  the  phenomena  of  irri- 
tability should  not  be  the  same,  in  the  warm  and  cold 
blooded  animals,  after  death,  nor  is  it,  and  this  has 

hitherto  been  the  perplexing  fact. 

The  diversities  are  not  to  be  traced  to  a disparity 
in  the  amount  of  nervous  energy  distributed  to 
the  muscles,  or  to  any  conditions  of  the  arterial 
stream  conveyed  to  them,  but  simply  to  a difference  in 
the  degree  of  dependence  upon  the  nervous  centres. 
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The  more  circumscribed  the  dependence,  and,  as  a 
ride,  the  more  enduring  are  the  properties  of  organic 
life. 

ccxxiv.  It  has  been  attempted  to  be  shown  that 
the  diversities  in  the  duration  of  contractility,  are  ex- 
plicable on  the  slowness  with  which  the  vital  functions 
are  carried  on.  It  is  observed,  that  “ it  is  entirely 
consonant  with  facts  to  suppose  that  the  endurance  of 
the  vital  functions  in  the  tissues,  after  systemic  death, 
is  proportionate  to  the  slowness  with  which  they  are  or- 
dinarily performed!'*  This  is  not  the  law  according  to 
which  the  phenomena  take  place.  In  many  fishes  the 
vital  functions  are  evidently  exceedingly  active.  If  a 
tardiness  in  the  processes  of  waste  and  assimilation 
be  admitted  to  prevail,  it  will  not  elucidate  the  nature 
of  the  existing  muscular  conditions.  It  will  throw 
no  light  on  the  variable  relations  between  the  nervous 
and  muscular  systems  of  the  animals  compared,  which 
alone  satisfactorily  explain  the  diversified  manifesta- 
tions of  irritability. 

ccxxv.  The  writers  endeavour  to  establish  the 
justness  of  the  doctrine  which  they  lay  down,  by 
reference  to  the  phenomena  of  hybernation,  “ in 
which,”  they  say,  “ all  the  functions  are  held  en- 
chained, and  we  are  certain  that  nutrition  proceeds 
with  extreme  languor.  In  the  hybernating  animal, 
contractility  is  very  enduring,  as  compared  with  that 
property  in  the  very  same  organs  when  in  a state  of 
greater  vital  activity.”! 

* Messrs.  Todd  & Bowman,  Opuscit.,p.  188.  f Ibid.,  p.  189. 
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It  is  scarcely  possible  to  conceive  a case  that  more 
aptly  illustrates  our  own  view.  What  is  hiberna- 
tion, but  almost  a complete  cessation  of  the  cere- 
bral functions,  which,  in  the  waking  state,  through 
the  agency  of  the  senses  and  urgent  organic  neces- 
sities, establish  the  comprehensive  relations  between 
the  muscular  and  nervous  systems,  and,  as  alieady 
explained,  are  unfavourable  to  the  persistance  of  irri- 
tability. The  almost  perfect  repose  of  these  func- 
tions and  the  interruption  to  their  exciting  influence, 
are  slowly  assimilating,  in  one  important  respect, 
the  animal  to  the  conditions  of  the  cold-blooded . 
they  are  conforming  the  vitality  of  its  muscles  to 
other  centres  of  nervous  action, — gradually  narrowing 
its  dependence  upon  the  brain;  and  in  proportion 
the  irritability  of  the  muscles  is  augmented.  It 
is  difficult  to  imagine  how  the  almost  arrested 
process  of  nutrition,  should  impart  to  these  oigans 
such  property  in  a higher  degree  than  exists  under 
ordinary  circumstances.  According  to  their  view, 
to  increase  the  irritability,  it  is  only  necessary  to 
circumscribe  or  weaken  the  vital  operations,  and 
greater  the  degree  the  more  enduring  is  it.  The 
study  of  it  in  the  higher  classes  of  animals,  whose 
vital  functions  have  been  retarded  or  depressed,  as 
shown  in  the  emaciation  of  the  body,  as  well  as  in 
those  which  hybernate,  does  not  countenance  this 
opinion.  It  is  scarcely  correct  to  compare  the  latter 
with  the  cold-blooded.  The  conditions  of  the  two 
are  so  dissimilar.  The  one  is  in  vigorous  health,  and 
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adding  to  its  weight  from  the  nutriment  received 
from  without ; the  other  only  just  gives  evidence  of  life 
in  the  scarcely  perceptible  respiration,  the  feeble  and 
slow  contractions  of  the  heart,  the  diminished  sensibi- 
lity, the  shut  up  senses,  the  greatly  diminished  tem- 
perature : and,  save  the  limited  quantity  of  air  inspired, 
the  vital  functions  are  carried  on  at  the  expense  of 
the  body.  The  processes  of  waste  and  assimilation 
are  presented,  in  such  cases,  in  a refined  degree,  and 
if  such  be  essential  to  the  confirmation  of  their  hypo- 
thesis, the  persistance  of  irritability  should  be  dis- 
played to  a marvellous  extent. 

ccxxvi.  There  is  a tone  or  quality  of  muscles 
which  is  peculiar  to  each  individual.  The  largest 
development  is  not  necessarily  distinguished  by  the 
greatest  strength.  Size,  cceteris  paribus , is  a mea- 
sure of  power.  It  is  not,  however,  possible,  from 
their  external  conformation,  to  arrive  at  a just  esti- 
mate of  the  relative  amount  of  fleshy  fibres  of 
which  they  are  composed.  Their  bulk  is  often 
largely  made  up  of  cellular  tissue  and  fat.  Hence 
lean  persons  have  frequently  a degree  of  strength 
out  of  all  proportion  to  the  apparent  magnitude 
of  their  muscles.  Independently  of  these  circum- 
stances, there  is,  nevertheless,  a tone  which  gives 
them  a distinctive  character ; and,  as  far  as  our 
opportunities  of  observation  have  extended,  we 
should  say,  that  it  is  to  be  traced  to  the  pre- 
dominatiny  quality  of  the  nervous  system,  the  de- 
velopment of  which,  in  the  cases  compared,  being 

s 2 
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supposed  in  all  other  respects  equal.  An  innate 
active  condition  of  the  nervous  system,  is  one  of 
the  elements  necessary  to  great  efforts  of  strength 
and  to  enduring  exertions.  The  temper  of  the 
mental  faculties  will  enable  us  to  form  a general 
estimate  of  the  quality  of  the  muscular  fibre.  "W  here 
they  operate  slowly  or  with  difficulty,  or  in  other 
words,  where  they  are  not  marked  by  scintillations 
of  fire  or  energy,  it  is  vain  to  calculate  on  any 
decided  muscular  tone.  The  more  ample  the  rela- 
tions between  the  nervous  and  muscular  apparatus, 
and  the  more  these  relations  are  enlarged  by  ex- 
ercise, the  greater  is  the  force  of  muscular  contrac- 
tility. 

The  term  wiry,  (which  is  frequently  applied  as 
indicating  a peculiar  vital  condition,)  is  an  element 
which  the  practitioner  regards  as  important  in  re- 
gulating his  opinion  as  to  the  issue  of  disease,  and 
depends  on  the  energy  of  the  nervous  current  habitually 
imparted  to  all  organs.  It  frequently  co-exists  with 
great  leanness  or  delicacy  of  bodily  structure.  It  is 
indeed  an  illustration  of  the  predominance  of  the 
nervous  over  other  tissues.  In  persons  of  this  tem- 
perament, active  depletory  measures  are  invariably 
fraught  with  baneful  results.  The  animal  system 
has  no  fluids  to  spare.  The  treatment  should  have  an 
especial  reference  to  the  prevailing  character  of  the 
powers  of  life.  The  abstraction  of  blood  has  been 
carried,  in  all  affections,  to  an  unnecessary  and  me- 
lancholy extent.  The  practice,  even  its  present  nnti- 
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gated  degree,  will  form  one  of  the  dark  pages  in  the 
history  of  medical  science.  The  reasons  alleged  for 
its  adoption,  and  the  beneficial  consequences  pre- 
sented as  flowing  from  it,  are  equally  evidence  of  a 
miserably  limited  knowledge  of  the  vital  functions. 

ccxxvn.  The  effect  of  lightning  on  the  animal 
economy  is  familiar  to  every  one.  When  it  is  fatal, 
the  muscular  irritability  and  the  coagulating  pro- 
perty of  the  blood,  are  destroyed.  As  according  to 
our  views,  the  animating  principle  enters  into  and 
promotes  all  vital  combinations,  it  follows  that  what- 
ever disturbs  or  annihilates  them,  dissipates  the  agent 
by  which  a variety  of  elements  are  associated  in  the 
production  of  the  phenomena  of  life.  The  influence 
js  equally  detrimental  to  vegetables,  and  from  the 
same  cause.  The  same  mysterious  power  operates 
in  both.  The  difference  in  its  manifestations  is  in 
harmony  with  the  laws  of  organization.  Similar  results 
are  observed  in  cattle  driven  beyond  their  strength; 
and  the  same  explanation  applies  in  this  case.  The 
long  continued  exertions  are  a protracted  drain  upon 
the  nervous  principle,  whether  existing  in  the  nervous 
centres  or  the  circulatory  fluids,  and  though  it  re- 
sponds for  a lengthened  period  to  the  demands 
made  upon  it,  it  becomes,  at  length,  unequal  to 
the  maintenance  of  the  vital  processes,  and  hence  the 
flaccidity  of  the  muscles  and  the  uncoagulating  con- 
dition of  the  blood. 

ccxxviii.  In  the  foregoing  analysis  we  have  endea- 
voured to  bring  under  consideration,  a large  and  im- 
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portant  class  of  nervous  phenomena,  the  origin  and 
nature  of  which  have  been  variously,  but  in  our 
opinion,  erroneously  explained.  As  frequently  re- 
marked throughout  this  inquiry,  physiological  prin- 
ciples, if  justly  founded,  have  always  a direct  applica- 
tion to  the  elucidation  of  the  diversified  states  of  the 
animal  economy,  in  health  and  disease.  If  they  do  not 
manifest  this  property,  they  are  either  false  or  not 
understood.  The  doctrines  of  Dr.  Hall  do  not,  even 
in  his  own  hands,  display  it,  except  on  an  exceed- 
ingly limited  scale.  On  the  contrary,  the  views  by 
which  our  investigations  are  guided,  have  an  imme- 
diate reference  to  every  condition  of  the  powers  of 
life  ; whether  riotous  from  the  exuberance  of  ener- 
gies, or  languid  from  their  depression  ; whether  pur- 
suing the  even  tenor  of  its  duties,  or  disturbed  by 
the  inroads  of  disease.  But  here  ends  not  their  ap- 
plication. They  have  a comprehensive  bearing  on  the 
philosophy  of  the  mind  in  all  the  variety  of  its 
operations,  whether  regarded  as  effects  arising  from 
bodily  and  other  circumstances, . or  as  causes  which 
leave  a permanent  or  evanescent  impression  upon  the 
living  tissues. 

ccxxix.  Our  own  recent  researches  place  beyond 
all  doubt  the  dependence  of  muscular  contractions, 
and  consequently  their  irritability,  on  the  nervous 
principle.  The  light  which  they  throw  on  this  inter- 
esting department  of  science,  is  not  less  satisfactory, 
than  it  is  beautiful  from  the  mode  in  which  it  intro- 
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duces  new  truths  to  our  observation.  We  allude  tc 
the  mesmeric  agency.  We  have  repeatedly  and  in- 
stantaneously accelerated  and  lessened  the  actions  of 
the  heart ; we  have  given  to  the  voluntary  muscles  a 
power  which  they  did  not  naturally  possess  ; we  have 
guided  their  movements  independently  of  the  volition 
of  the  individual,  and  in  defiance  of  the  determined 
efforts  to  resist  our  influence.  We  have  produced 
these  effects  not  only  when  the  mental  faculties  were 
in  conscious  exercise,  but  in  the  profound  stupor  of 
sleep.  We  have,  also,  excited  the  brain  to  the  mani- 
festation of  its  powers,  with  a precision  and  accuracy 
that  is  truly  marvellous. 

It  is  amusing  to  trace  on  this  long  and  bitterly  agi- 
tated subject,  the  gradual  transition  of  opinion, — the 
growing  admission  that  mesmerism  is  a great  truth. 
The  sentiments  expressed  in  the  successive  editions  of 
the  works  of  its  numerous  opponents,  would  form, 
if  collected,  an  interesting  episode  • in  the  history  of 
medical  science ; and  would  not  be  without  value  to 
the  future  daring  innovators  of  prevailing  doctrines. 
Interested  motives, — zeal  without  discretion, — incapa- 
city of  reasoning, — love  of  novelty  and  a passion  for 
notoriety,  were  a few  of  the  charges  which  were 
sweepingly  made,  and  in  language  as  uncourteous 
as  it  was  unjust,  against  the  enlightened  inquirers 
into  mesmeric  phenomena;  among  whom  stands  pre- 
eminent Dr.  Elliotson,  whose  ardour  in  the  cause  of 
truth  is  equalled  only  by  his  acquirements  and  talents. 


264 


PRACTICAL  VIEWS  ON 


Humanity  owes  to  such  a man  a debt  of  gratitude, 
which  cotemporary  liberality  has  never  the  honesty  to 
acknowledge,  much  more  to  pay. 

Our  own  multiplied  experiments  establish  one 
important  truth,  which  cannot  be  too  strongly  im- 
pressed upon  the  mind,  viz.,  the  existence  of 

ONE  AGENT  THROUGHOUT  THE  ANIMAL  SYSTEM,  WHICH 
IS  THE  SOURCE  OF  ALL  VITAL  OPERATIONS  : THE  MODI- 
FICATIONS IN  THE  DISTRIBUTION  OF  WHICH  ARE  THE 
FIRST  PROCESSES  IN  EVERY  DISORDERED  VITAL  ACTION. 

We  do  not  condescend  on  this  occasion  to  particu- 
larize the  facts  which  confirm  these  conclusions  ; nor, 
indeed,  to  argue  the  grounds  on  which  they  rest.  We 
have  neither  time  nor  inclination  for  either.  Let  others 
investigate  for  themselves.  Incredulous  and  sceptical, 
let  them  trust  only  their  senses  acutely  alive  to  the 
refined  spirit  of  philosophical  inquiry.* 

ccxxx.  The  muscles  are  the  seat  of  numerous 
affections,  such  as  the  loss  of  sensation,  a morbid 
degree  of  sensibility,  twitchings,  irregular  actions, 
spasms  and  inflammation,  all  which  are  to  be  traced 
to  the  altered  conditions  of  the  nerves.  They  alone 
are  the  recipients  of  all  impressions, — the  agents 
which  modify  all  vital  functions.  Whatever  be  the 
nature  of  the  changes  induced,  the  first  effect  is  inevi- 
tably upon  the  animating  principle  of  the  nervous 
system,  and  the  results  are  simply  the  measure 
of  its  derangement.  This  applies  as  strictly  to 
inflammatory  as  to  nervous  diseases.  The  latter 
* See  the  Philosophy  of  animated  Nature,  &c. 
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term  might  with  logical  precision  be  given  to  the 
former  class  of  maladies.  A difference  in  their 
symptoms  does  not  establish  a difference  in  their 
origin,  and,  in  their  nature,  only  so  far  as  the  disorder 
of  the  nervous  energy,  in  the  one  case,  indicated  by 
the  feverish  excitement,  is  generally  far  greater  than 
in  the  other. 

If  any  of  the  classifications  of  diseases  assumed,  as 
a basis,  the  importance  of  the  several  systems  in  the 
production  of  vital  phenomena,  or  as  the  most  impli- 
cated in  every  deviation  from  health,  almost  all  dis- 
eases might  with  propriety  be  designated  nervous. 
Nay,  further,  enlightened  and  comprehensive  prin- 
ciples of  treatment  can  be  founded  only  on  such  a 
view.  For  in  what  does  the  just  application  of  re- 
medies consist  P Here  the  word  just  has  a large  sig- 
nificance. It  is  not  confined  to  the  investigation  of 
the  nature  of  the  affection,  or  the  properties  of  parti- 
cular remedies.  These  are  essential  elements  to  guide 
the  judgment.  There  is,  however,  one  other  consi- 
deration, viz.,  in  what  mode  or  through  what  channels , 
can  the  disease  be  most  efficiently  controlled?  The 
answer  to  this  question  has  hitherto  been  an  im- 
possibility. The  ever  varying  rules  of  practice  and 
the  arguments  by  which  it  is  enforced,  are  evidence  of 
the  truth  of  this  remark. 

With  the  prevailing  limited  knowledge  on  the 
nervous  system,  how  could  the  practitioner  see  the 
shortest  road  to  the  seat  of  the  evil,  even  if  fami- 
liar, which  is  not  the  general  rule,  with  the  doc- 
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trmes  of  the  physiologist?  By  one  school  he  is 
told,  that  voluntary  and  involuntary  motions  are  in- 
dependent of  any  power  derived  directly  from  the 
nerves ; that  in  fact  they  are  the  result  of  a vis  in- 
sita  in  the  muscular  fibre : by  another,  he  is  taught 
that  all  these  motions  probably  depend  on  a vis  nervosa , 
whilst  the  brain  and  its  wonderful  faculties  have  not 
the  slightest  connexion  with  it,  or  with  any  nervous 
influence : the  cerebrum  being  the  exclusive  domain 
of  the  psychical  principle.  This  immense  organ,  with 
which  all  parts  of  the  nervous  system  are  associated, 
from  which  it  receives  impressions  and  to  which  it 
distributes  the  motive  power,  is,  according  to  such 
reasoning,  pervaded  by  no  agent  which  is  common  to 
the  whole.  He  is  further  informed  that  the  func- 
tions of  the  nerves  consist  in  conveying  a series  of 
vibratory  movements,  and  that  all  vital  phenomena 
are  explicable  on  this  view ; or  that  the  nerves  do 
really  transmit  a something , but  agreeably  to  what 
laws,  is  not  stated.  He  is,  however,  more  frequently 
amused  with  the  ingenuity  and  eloquence,  which 
demonstrate  the  perfect  fallacy  of  all  such  opinions. 
The  idea  that  the  nervous  system  is  animated  by  any 
power,  is  ridiculed  writh  pointed  facetiousness. 

Is  it  possible  amidst  this  chaos  of  physiological 
doctrines,  this  clashing  of  conclusions  on  the  nature 
of  vital  action,  for  the  mind,  how  anxious  soever  it  may 
be,  to  discover  the  direct  road  to  the  seat  of  disease  ? 
Which  is  the  path  according  to  the  received  no- 
tions ? One,  groping  in  the  search,  acts  energe- 
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tically  on  the  bowels,  or  thoroughly  relieves  the 
stomach  of  its  contents ; another  detects  the  evil  in 
the  blood,  and  emits  a copious  stream ; a third,  as- 
certaining the  dry  state  of  the  skin,  determines  the 
fluids  in  that  direction.  In  none  of  these  modes  of 
treatment,  or  in  others,  which  it  is  unnecessary  to 
notice,  is  there  a clear  and  comprehensive  view  of 
the  powers  of  life,  or  indeed  a knowledge  of  the 
laws  according  to  which  they  operate.  This  would 
point  out  the  degree  of  efficiency  which  is  exercised 
by  each  in  the  production  of  the  morbid  results,  on 
an  accurate  conception  of  which  all  medical  treat- 
ment must  be  founded.  It  would  indicate  to  the 
practitioner  the  shortest  course  to  the  desired  object. 

ccxxxi.  It  is  the  derangement  of  the  nervous 
system  in  all  inflammatory  diseases,  which  gives  rise 
to  the  variety  of  them  symptoms.  The  increased  force  of 
the  heart,  the  full,  strong  and  stimulating  current  of 
the  arteries,  the  hot  skin,  the  frequently  distressing 
thirst,  the  flushed  countenance,  the  disturbance  of  all 
organic  functions,  and  consequently  whatever  apper- 
tains to  animal  life.  If  these  phenomena  are  justly  to 
be  traced  to  the  disordered  action  of  the  nervous 
system,  the  efficacy  of  the  means  employed  will  unques- 
tionably depend  on  the  degree  in  which  this  is  influr 
enced ; and  the  study  would  be  to  ascertain  in  what 
way  the  necessary  change  could  be  produced  most 
readily  and  with  the  greatest  safety.  Hence  the  con- 
sideration of  the  nervous  functions  is  as  important 
in  this  class  of  diseases,  as  in  any  regarded  as 
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purely  nervous.  There  is  no  difference  in  the  cha- 
racter of  the  knowledge  required  for  the  judicious 
treatment  of  any  of  these  morbid  conditions.  The 
same  light  elucidates  the  nature,  progress  and  termina- 
tion of  all  deviations  from  health.  We  hesitate  not  to 
assert,  presumptuous  as  the  remark  may  appear,  that 
the  carrying  out  of  these  views  will  ultimately  mo- 
dify the  entire  aspect  of  medical  science.  They  will 
lay  a foundation  for  principles,  simple  and  efficient, 
and  far  more  comprehensive  than  any  that  have  yet 
been  given  to  the  world. 


SECTION  VIII. THE  RELATIONS  OE  THE  NERVOUS  SYSTESI 

TO  THE  SKIN. 

ccxxxn.  The  cutaneous  surface  in  its  relations  to 
the  powers  of  life,  is  replete  with  interest,  and  the 
study  of  it  has  a practical  value  which  has  not 
been  appreciated.  It  has  extensive  nervous  con- 
nexions with  every  part  of  the  animal  system.  It 
is  affected  in  a marked  degree  by  emotions.  At 
one  time,  it  is  pallid  from  fear;  at  another,  it  is 
coloured  by  shame  or  indignation.  On  the  face 
it  ordinarily  displays  the  lively  impressions  of  the 
mind : and  this  arises,  from  the  peculiar  delicacy  of 
the  investing  membrane  (a  relatively  greater  amount 
of  blood  and  nervous  energy  being  distributed  to  it) ; 
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and,  also,  from  its  association  with  the  frequently- 
excited  conditions  of  the  brain.  Hence  the  facility 
with  which  it  manifests  the  often  otherwise  unex- 
pressed mental  feelings. 

Elaborate  experiments  have  been  undertaken  to  de- 
termine the  quantity  of  the  cutaneous  exhalation  in  a 
given  period,  and  the  results  arrived  at  have  sufficient 
accuracy  for  all  practical  purposes.  Valuable  as  they  are, 
as  evidence  of  vital  operations,  they  have  not  led  to  an 
equally  minute  inquiry  into  the  causes  by  which  they 
are  affected,  in  health  and  disease. 

ccxxxm.  The  skin  is  usually  described  as  consist- 
ing of  three  membranes,  the  epidermis,  which  is  ex- 
ternal, the  corium,  which  is  internal,  and  the  rete  mu- 
cosum  or  reticulum,  which  is  intermediate.  The  last  is 
said-  to  be  demonstrated  in  the  negro  race  only ; it  is, 
however,  asserted  to  be  always  present,  by  Malpighi, 
Ruyscli,  Meckel  and  Beclard  ; and  has  been  discovered 
by  Dutrochet  in  the  skin  of  the  lower  animals.  On 
the  other  hand,  its  universal  existence  is  denied  by 
Bichat,  Chaussier,  Gordon,  Rudolphi  and  others. 

On  no  subject  is  there,  perhaps,  a greater  discre- 
pancy than  exists  concerning  the  cutaneous  tissues. 
And  if  any  thing  were  calculated  to  throw  doubts  on 
microscopical  examinations,  it  would  be  the  extra- 
ordinary differences  of  opinion  on  this  branch  of 
inquiry.  Objects  acknowledged  by  one  to  elude 
all  observation,  are  not  only  discerned  by  another, 
but  are  described  with  as  much  minuteness  as  if  they 
were  too  large  to  escape  the  most  ordinary  investiga- 
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tion  • and  yet,  unfortunately,  the  secret  of  tracing 
them  is  confined  to  the  original  discoverer. 

The  most  remarkable  of  this  fruitful  class  is 
M.  Brescliet.  He  defines  eleven  organic  elements 
entering  into  the  composition  of  the  skin,  among 
which  we  have  inhalant  vessels ; a chromatogenous 
organ  for  the  secretion  of  the  colouring  scales  of 
the  epidermis  ; the  gland  and  duct  of  the  blennogenous 
apparatus  for  the  secretion  of  the  mucus  which  co- 
operates in  the  formation  of  the  cuticle ; and  each  of 
these  is  beautifully  delineated  by  an  appropriate  dia- 
gram ; and  yet  he  is  afterwards  under  the  necessity  of 
greatly  modifying  his  views  on  the  very  objects  which 
he  describes  with  extraordinary  precision  : and  others 
have  shown,  that  several  of  his  distinctions  arise  from 
a misapprehension  of  the  structure  and  relations  of 
parts  which  really  exist. 

ccxxxiv.  This  subject  has  recently  been  examined 
by  two  physiologists  whose  researches  are  worthy  of 
especial  attention.*  They  bear  the  impress  of  great 
labour  and  accuracy,  and  are  distinguished  by  a de- 
gree of  logical  acumen  and  sobriety  of  judgment, 
which  do  not  always  accompany  microscopical  inves- 
tigations. The  imagination  is  frequently  too  active 
in  such  pursuits.  Their  description  of  the  tactile 
papillae,  the  sebaceous  and  sweat  glands,  the  hair 
follicles,  the  structure  and  relations  of  the  hair,  is  clear 
and  satisfactory.  The  chief  novelty  of  their  views,  is 
in  showing  that  the  rete  Malpighi  is  in  no  case  a dis- 
* Messrs.  Todcl  and  Bowman,  vol.  I.,  p.  406. 
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tinct  membrane,  the  colouring  matter  consisting  of 
oblong  or  oval  grains  of  extreme  minuteness,  “ occu- 
pying the  interior  of  some  of  the  epidermic  particles.” 
Such  diversities  of  opinion  might  well  make  Broussais 
exclaim,  “ the  more  we  read  and  meditate  the  works 
of  those  authors  who  have  investigated  the  structure 
of  the  skin,  the  less  certainty  do  we  acquire  on  the 
subject  of  its  intimate  structure.”* 

ccxxxv.  The  epidermis  appears  to  be  for  the 
purpose  of  protecting  and  moderating  the  impor- 
tant functions  which  are  exercised  by  the  cutis  vera. 
It  possesses  neither  nerves,  blood-vessels  nor  ab- 
sorbents. It  is  generally  regarded  as  extra-vascular 
and  inorganic.  Though  it  is  penetrated  by  the 
hairs  and  allows  the  passage  of  fluids,  the  most 
minute  examination  has  not  detected  in  it  the 
slightest  trace  of  any  apertures.  Hence  it  is  quite 
unknown  through  what  channels  the  secretions  es- 
cape. f 

A just  idea  of  the  protection  which  it  affords  to  the 
more  vital  organs  beneath,  may  be  formed  from  the 
fact,  that  wherever  it  is  destroyed,  or  its  structural 
conditions  are  materially  altered,  a variety  of  sub- 
stances will  immediately  pass  into  the  system,  which 
diming  the  integrity  of  the  cuticle  might  be  applied 
to  its  surface  with  impunity.  It  must  not,  however, 
be  imagined,  that  it  is  an  effectual  barrier  to  all  ab- 

* Treatise  on  Physiology  applied  to  Pathology,  translated 
from  the  French  by  Drs.  Roche  and  Bell.  Philadelphia.  P.  68. 

t Elemens  d’anatomie  Generale  Par  Beclard,  § 313. 
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sorption,  an  inference  which  has  been  drawn  by 
several  distinguished  experimentalists.  The  more  re- 
cent researches  of  Stevens  and  Mitchell,  prove  the 
facility  with  which  gases  intermix  and  permeate 
animal  membranes.  It  is  considered  to  be  a secre- 
tion of  the  true  skin,  and  is  constantly  renewed 
throughout  the  course  of  life.  Though  devoid  of  all 
vessels  and  nerves,  it  is  not  correct  to  regard  it 
as  totally  inorganic.  It  forms  an  essential  part  of 
the  living  structures,  and  exercises  functions  which 
necessarily  imply  the  existence  of  some  degree  of 
vitality.  Whatever,  indeed,  belongs  to  the  animal 
economy,  whether  the  hair,  the  nails  or  the  epidermis, 
possesses  this  to  an  extent  in  perfect  harmony  with 
the  nature  of  its  action. 

ccxxxvi.  Concerning  the  next  membrane,  the  rote 
mucosum,  as  already  remarked,  there  is  great  differ- 
ence of  opinion.  In  the  coloured  races  it  is  easy  of 
demonstration.  Like  the  epidermis  it  is  devoid  of 
nerves  and  blood-vessels.  According  to  the  views  of 
M.  Flourens,  its  designation  should  be  replaced  by 
that  of  pigmental  apparatus,  ajppareil pigmental,  which 
is  a plate  or  layer  on  which  the  pigmentum  rests, 
and  above  which  he  considers  there  are  two  cu- 
ticles. This  special  appareil,  he  says,  is  wanting  in 
the  white  variety  of  the  human  family. 

ccxxxvn.  The  corium  is  the  last  of  the  three 
membranes  to  which  we  shall  briefly  allude.  It 
is  formed  of  dense  fibres  which  intersect  each 
other  in  various  directions,  leaving  spaces  or  intervals 
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for  the  passage  of  the  nerves  and  vessels.  It  is  gene- 
rally attached  to  the  parts  beneath  by  loose  cellular 
tissue.  Its  outer  surface  is  smooth  and  richly  studded 
with  papillae,  which  are  most  abundantly  supplied 
with  nerves  and  arteries.  Beclard,  in  reference  to 
it,  says,  “ ou  il  y en  a des  myriades,  qui,  par  leurs 
dernieres  divisions,  constituent  les  papilles  et  le  re- 
seau  vasculaire.”  When  the  latter  is  successfully 
injected  it  presents  one  uniform  and  beautiful  net- 
work of  vessels. 

The  cuticular  surface  of  the  corium  is  much  more 
vascular  than  the  one  which  is  united  to  the  cellular 
tissue.  It  is  admitted  by  the  most  accurate  ob- 
servers, that  the  duct  of  the  sebaceous  glands 
opens  into  the  follicle  which  contains  the  hair. 
This  fact  is  of  some  interest  in  regard  to  the  views 
proposed  to  explain  the  functions  of  the  latter  in 
the  animal  economy.  It  is  singular,  considering  the 
organic  connexions  of  the  hair,  placed  as  it  is  in 
the  centre  of  nerves  and  blood-vessels,  that  no  spe- 
culations were  ever  hazarded  to  account  for  its  pro- 
bable office,  except  that  it  was  either  to  keep  cer- 
tain parts  of  the  body  warm ; to  protect  them  from 
the  frequent  intrusion  of  foreign  matters ; or  was 
given  as  an  ornament  to  enhance  the  beauty  of  the 
human  figure. 

The  nature  of  the  actions  which  take  place  on 
the  skin,  such  as  touch,  secretion  and  absorption, 
would  lead  us  to  calculate  on  structural  conditions 
in  accordance  with  the  functions  performed.  The 
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large  quantity  of  blood  and  nervous  energy  exist- 
ing in  this  situation,  is,  alone,  not  only  evidence  of 
the  extensive  processes  carried  on,  but,  also,  a ne- 
cessary sequence,  of  the  intimate  relations  which 
the  surface  maintains  with  every  part  of  the  animal 
system.  The  greater  the  quantity,  the  moie  influ- 
ential are  the  established  relations.  The  two  asso- 
ciated fluids  form  one  uninterrupted  and  indivisible 
vital  chain,  and  whether  belonging  to  the  exterior  of 
the  body  or  the  internal  organs,  their  disturbance 
in  any  region  will  inevitably  affect,  though  not 
always  in  a perceptible  degree,  the  whole  of  the  powers 
of  life.  Almost  every  disease  is  an  illustration  of  the 
truth  of  these  remarks,  which  are,  indeed,  fraught 
with  valuable  practical  suggestions. 

ccxxxviii.  We  shall  proceed  to  examine  the  func- 
tions of  the  skin  in  their  two  comprehensive  relations, 
first,  to  the  external  world,  and  secondly  to  the  animal 
system:  One  of  the  most  obvious  and  important, 

is  that  of  exhalation.  It  has  varying  degrees  of 
activity.  At  one  time,  when  the  body  is  in  health 
and  unexcited,  the  vapour  which  is  constantly  tin  own 
off,  is  designated  insensible  perspiration ; at  another, 
either  from  exercise,  stimulants  or  any  other  cause, 
the  secretion  is  augmented  beyond  the  power  of  the 
surrounding  air  to  remove  it,  and  hence  its  con- 
densation on  the  sm'face,  termed  sensible  perspira- 
tion. The  latter  is  said  to  contain  “ an  excess  of 
lactic  acid,  a small  quantity  of  the  same  alkaline 
and  earthy  salt,  and  the  same  incoagulable  animal 
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matter  as  the  serum,  and,  also,  of  an  oil,  probably 
in  part,  but  not  wholly,  formed  in  the  sebaceous 
glands/'*  “Berzelius  regards  it  as  water,  holding 
in  solution  the  chlorides  of  potassium  and  sodium, 
lactic  acid,  lactate  of  soda  and  a little  animal  matter ; 
and  Anselmo,  as  consisting  of  a solution  of  osma- 
zone,  chlorides  of  sodium  and  calcium,  ascetic  acid, 
and  an  alkaline  acetate,  salivary  matter,  sulphates 
of  soda  and  potassa,  and  calcareous  salts,  with  mucus, 
albumen,  sebaceous  humour  and  gelatin  in  variable 
proportions.  ”f 

When  it  is  considered  that  the  waste  from  the 
lungs  and  the  skin  together,  attributable  to  exhala- 
tion, in  the  twenty-four  hours,  is  about  forty-five 
ounces,  and  that  fifteen  is  derived  from  the  cutaneous 
surface,  a general  idea  may  be  formed  of  the  extent 
and  character  of  the  vital  actions  of  which  it  is  the 
seat ; as  well  as  of  their  vast  relations  to  the  rest  of 
the  animal  economy. 

ccxxxix.  Dr.  Edwards,  one  of  the  most  accurate  and 
distinguished  of  modern  physiologists,  argues  that 
the  insensible  perspiration  is  a purely  physical  process, 
taking  place  in  the  dead  as  well  as  the  living 
body.  According  to  his  views  the  sensible  perspira- 
tion is  alone  a vital  transudation  or  secretion.  The 
chemical  composition  of  the  two  presents  some  differ- 
ences. The  former  is  said  to  contain  a greater  amount 

* Alison,  Opus  cit.,  p.  96. 

f Human  Physiology,  by  Robley  Dunglison,  M.D.  Sixth 
edition,  vol.  II.,  p.  262. 
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of  carbonic  acid,  and  tlie  latter  a larger  proportion 
of  salts.  The  circumstances  under  which  they  are 
produced  would  certainly  lead  us  to  anticipate  a dif- 
ference in  this  respect.  The  one  occurs  in  the  un- 
excited operations  of  the  cutaneous  surface : the 
other  when  these  are  stimulated  in  health  either  by 
internal  or  external  causes.  In  the  one  case,  the 
effects  are  in  harmony  with  the  ordinary  necessities 
of  the  animal  system,  and  are  a just  measure  of 
their  vital  character  : in  the  other,  the  nerves  and 
glands  of  the  skin  are  aroused  to  vigorous  action, 
with  all  their  energies  brought  into  play,  and  hence, 
as  a necessary  consequence,  the  results  will  clearly 
be  in  relation  to  the  conditions  from  which  they 
arise. 

There  are  remarkable  illustrations  of  the  correct- 
ness of  this  view.  Sudden  emotions  immediately 
modify  the  qualities  of  the  mine.  It  not  only  be- 
comes pale,  but  is  found  to  be  less  copiously  endowed 
with  its  usual  constituents.  Here  a diminution  of 
the  nervous  power  is  accompanied  with  a correspond- 
ing alteration  in  the  secretion.  A vital  action  may 
be  complete,  imperfect  or  greatly  augmented,  and 
were  our  means  of  analysis  sufficiently  refined,  it 
would  be  shown  that  in  all  these  instances  the 
chemical  elements  were  variously  modified.  It  is 
an  inevitable  effect.  An  able  writer  remarks,  “our 
knowledge  on  this  matter  is  vague  ; * but  this  arises 
less  from  the  limited  resources,  at  command,  to  ac- 
* Dr.  Dunglison,  Opus  cit.,  p 270. 


NERVOUS  DISEASES. 


277 


quire  accurate  information,  than  the  want  of  steady 
and  well  directed  investigation  to  this  important 
branch  of  inquiry. 

ccxl.  The  distinction  which  is  endeavoured  to  be 
established  between  the  nature  of  sensible  and  in- 
sensible perspiration,  does  not  do  credit  to  the  usually 
philosophical  character  of  its  expounder.  There  are 
no  facts  by  which  it  can  be  proved,  and  it  is  at 
variance  with  our  knowledge  of  the  laws  of  the  animal 
economy.  A difference  in  the  degree  of  any  organic 
process,  is  no  just  reason  for  referring  one  order  of 
phenomena  to  the  exercise  of  vital  properties,  and 
another  to  a cause  which  is  common  to  inert  matter. 
Nature  works  not  in  this  way.  Her  laws  are  uniform 
in  then  operations.  What  is  insensible  exhalation, 
but  an  effect  in  strict  accordance  with  the  prevailing 
vital  conditions,  which  varies  with  every  change  in 
them  ? Is  it  possible  to  imagine  that  the  glands  and 
cutaneous  capillaries  pour  out  their  secretions,  at 
random,  irrespective  of  the  necessities  of  the  animal 
system  ? If  not,  where  are  the  grounds  for  the  dis- 
tinction between  their  normal  and  excited  actions  ? 
It  is  illogical  to  suppose  any  to  exist. 

ccxli.  There  is  no  part  of  Dr.  Edwards’s  ad- 
mirable treatise  more  open  to  objections,  than  his  views 
on  this  subject.  He  remarks,  “ there  are  three  condi- 
tions which  have  a notable  influence  upon  perspira. 
tion,  viz.,  the  hygrometric  state,  the  motion,  and  the 
pressure  of  the  atmosphere.  They  act  only  upon  the 
insensible  perspiration ; it  is  that  which  is  increased 
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by  the  dryness,  the  agitation,  and  the  rarefaction  of 
the  atmosphere.  These  causes  do  not  produce  sweat, 
at  least  directly,  and  the  reason  is  evident, — because 
they  act  in  a physical  manner,  they  diminish  the  mass 
of  liquids  by  causing  a part  to  be  converted  into  va- 
pour. Sweat,  on  the  contrary,  is  a loss  ordinarily  pro- 
duced by  a vital  action,  in  the  form  of  a liquid  which 
transudes.”*  He  further  observes,  “all  that  is  lost 
by  insensible  perspiration  ought  not  to  be  considered 
as  the  result  of  perspiration  by  evaporation.  Is  not  the 
skin  an  excretory  organ  capable  of  eliminating  from 
the  body  a certain  quantity  of  liquid,  independently 
of  the  co-operation  of  external  agents,  in  like  manner 
as  the  urinary  organs  separate,  and  reject  a part  of 
the  materials  of  the  blood?  ” 

The  atmospheric  conditions  to  which  he  alludes, 
increase  the  insensible  perspiration.  And  why  ? Be- 
cause they  facilitate  the  escape  of  the  vapour  as  it 
is  formed,  an  effect  which  is  immediately  felt  by 
the  secretory  glands  and  vessels  of  the  skin.  The 
readiness  with  which  it  is  removed,  gives  rise  to  a 
correspondingly  augmented  action  of  these  organs. 
They  furnish  the  supply  according  to  the  demand 
or  waste  until  their  energies  are  exhausted.  The 
insensible  perspiration  is,  under  ordinary  circum- 
stances, in  harmony  with  the  existing  state  ot  the 
vital  powers.  To  increase  it  unduly  by  external 

* On  the  influence  of  Physical  Agents  on  Life,  by  W.  F. 
Edwards,  M.D.,  F.R.S.  Translated  by  Dr.  Hodgkin  and  Dr. 
Fisher.  P.  171. 
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means,  is  to  disturb  the  balance  between  it  and  these 
powers ; but  this  cannot  possibly  convert  a vital  pro- 
cess into  one  that  is  purely  physical,  whatever  be  the 
nature  or  extent  of  the  derangement.  His  argument 
applies  as  strictly  to  sensible  as  to  insensible  per- 
spiration. It  rests  on  the  fact,  that  certain  condi- 
tions of  the  atmosphere  accelerate  the  production  and 
removal  of  the  latter.  Do  not  certain  conditions, 
also,  influence  the  production  and  dissipation  of  the 
former  ? 

He  observes,  that  if  transpiration  “ did  not  exist, 
perspiration  by  evaporation  would  notwithstanding  go 
forward  ; on  the  other  hand,  transudation  takes  place 
independently  of  the  other  mode  of  perspiration. 
Perspiration  by  evaporation  takes  place  in  the  dead 
as  well  as  the  living  body.”*  To  compare  the  exha- 
lation from  dead  matter  with  that  which  happens 
during  life,  is  unphilosophical.  The  removal  of  it,  in 
the  one  case,  is  not  accompanied  by  any  organic 
operation  that  affects  its  production.  The  evapora- 
tion goes  on  until  not  a particle  of  moisture  remains. 
In  the  other,  the  influence  of  external  agents  is  con- 
stantly modified  by  existing  vital  actions.  Tran- 
sudation may  occur  independently  of  perspiration 
by  evaporation.  And  why  ? Not  because  the  two 
arise  from  different  sources,  but  because  there  are 
different  degrees  of  activity  of  the  same  general 
apparatus,  each  in  perfect  accordance  with  the  prevail- 
ing vital  energies.  To  endeavour  to  establish  a dis- 

* Opus  cit.,  p.  172. 
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tinction  on  such  grounds,  is  scarcely  less  illogical 
than  it  would  be  to  contend  that  the  raising  of  the 
finger  is  not  due  to  volition,  because  this  power  is 
frequently  manifested  in  imparting  motion  to  the 
whole  body. 

He  remarks,  “ all  that  is  lost  by  insensible  per- 
spiration ought  not  to  be  considered  as  the  result  of 
perspiration  by  evaporation.”  How  is  the  distinction 
to  be  drawn  ? Who,  according  to  his  own  principles’ 
can  define  the  line  between  that  which  escapes  as  a 
natural  secretion,  and  that  which  is  produced  by  or 
largely  dependent  on  atmospheric  conditions  P 

In  the  attempt  to  display  the  importance  of  tran- 
sudation as  a vital  process,  he  does  not  exhibit  an  ac- 
curate knowledge  of  the  character  of  the  cutaneous 
functions.  He  says,  “it  is  a remarkable,  but  well 
known  fact,  that  when  life  is  sinking,  and  to  appear- 
ance nearly  extinct,  the  body  is  covered  with  sweat — 
so  strong  is  the  tendency  to  continue  this  function.” 
(Transudation).* 

This  is  no  evidence  of  any  such  tendency.  Had  he 
argued  that  the  effect,  in  this  particular  instance,  is 
due  rather  to  physical  than  to  vital  causes,  he  woidd 
have  been  much  nearer  the  truth.  On  these  occasions 
it  can  scarcely  be  regarded  as  a secretion,  if  by  the 
term  is  implied  the  exercise  of  those  vital  properties 
by  which  a variety  of  elements  are  evolved  from  the 
blood.  The  fluid  escapes  because  the  capillaries  have 
not  the  power  to  retain  it.  When  it  occurs,  as  a 

* Opus  cit.,  p.  30. 
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normal  secretion,  it  is  not  the  result  of  the  debility  of 
these  organs,  but  of  their  stimulated  action  through 
the  agency  of  the  nervous  principle. 

A similar  phenomenon,  as  already  observed,  is  ex- 
hibited by  the  kidneys  when  their  functions  are 
depressed  by  powerful  emotions.  The  urine  flows 
in  abundance,  but  it  is  found  to  be  deficient  in  its 
usual  constituents.  When  the  tone  and  vigour  of  the 
animal  system  are  broken  down,  and  the  blood  is  ob- 
viously diseased,  the  cutaneous  capillaries  allow  it 
to  ooze  out.  This  is  no  more  the  exercise  of  a vital 
action  on  their  part  than  the  process  of  transudation 
in  the  last  moments  of  life. 

These  views  have  not  only  been  adopted  by  several 
distinguished  writers,  but  have  been  considered  as 
exceedingly  valuable  in  elucidating  a large  class  of 
interesting  phenomena.  With  what  propriety  it  is  for 
the  intelligent  reader  to  decide. 

ccxlii.  It  is  yet  a contested  point  whether  car- 
bonic acid  is  produced  on  the  surface  of  the  skin. 
Such  is  found  to  be  the  case  in  numerous  experiments 
on  cold-blooded  animals.  It  would  appear  that  where 
the  oxygenating  apparatus  is  exceedingly  limited,  the 
cutaneous  surface  compensates  for  the  circumscribed 
action,  by  taking  upon  itself  the  office  of  more  per- 
fectly eliminating  organs.  In  warm-blooded  animals 
the  fact  is  not  equally  well  established.  In  support  of  it 
we  have  the  authority  of  Cruikshank  and  Abernethy, 
Jurine,  M‘Kenzie,  Collard  de  Martigni  and  others ; 
most  of  whom,  especially  Jurine,  instituted  a series  of 
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elaborate  and  well-devised  researches  on  the  subject. 
Among  the  opponents  of  the  doctrine,  we  have 
Priestley,  Klapp  and  Gordon.  The  weight  of  evidence 
is  unquestionably  in  favour  of  the  production  of  car- 
bonic acid.  Its  disengagement  probably  depends  on 
the  state  of  the  vital  powers. 

ccxliii.  It  is,  also,  satisfactorily  proved  by  several 
of  the  foregoing  authorities,  as  well  as  by  others,  that 
the  skin  is  capable  of  absorbing  different  gases  in 
contact  with  it.  The  experiments  of  Sorg  clearly 
establish  the  absorption  of  oxygen ; and  it  has 
occasionally  been  found  to  be  replaced  by  carbonic 
acid. 

ccxliv.  The  most  interesting  considerations  con- 
nected with  the  functions  of  the  skin,  are  its  nervous 
properties,  which  have  not  been  studied  with  the 
attention  they  deserve.  The  vast  amount  of  nervous 
matter  in  the  cutis  vera,  is  in  harmony  with  the  ex- 
tensive actions  of  which  it  is  the  seat.  The  one  is 
a just  indication  of  the  other.  It  maintains  im- 
portant relations  with  every  part  of  the  animal  eco- 
nomy. Every  organ  must  inevitably  sympathize  with 
its  varying  conditions,  and  through  one  channel 
only, — the  nervous  medium. 

ccxlv.  The  whole  surface  of  the  body  is  an  ex- 
tensive organ  of  touch.  Its  sensibility  in  different 
situations,  is  according  to  the  nervous  papillae  which 
exist.  It  is  the  greatest  in  those  parts  which  mi- 
nister to  our  pleasure,  or  which  are  designed  to 


NERVOUS  DISEASES. 


283 


inform  us  of  the  qualities  of  external  bodies,  as  the 
lips,  the  fingers,  the  toes,  the  palms  and  soles.  It 
is  scarcely  necessary  to  remark,  that  their  suscep- 
tibility to  external  impressions,  may  be  heightened  to 
a marvellous  degree  by  a refined  practice.  Persons 
can  distinguish  colours  by  the  touch,  write  with  the 
toes,  and  appreciate  with  considerable  accuracy  the 
weight  of  substances  from  simple  contact  or  slight 
pressure.  The  same  sensitive  surface  makes  us  fami- 
liar with  the  alterations  of  temperature.  The  in- 
timations which  it  gives  are,  however,  of  a relative 
rather  than  of  an  absolute  kind ; and  the  sensations 
excited  will  vary  not  only  with  the  changes  in  the 
external  circumstances,  but  with  the  extent  of  the 
siu’face  influenced,  which  is  supposed  to  arise  from 
more  forcibly  attracting  the  attention.*  The  effect 
is  to  be  ascribed  to  the  greater  intensity  of  the  im- 
pressions conveyed  to  the  mind.  The  acuteness  of 
the  sensations  is  a measure  of  the  nervous  papillae 
directly  operated  upon.  The  aroused  attention  is  the 
result,  and  is  in  strict  relation  to  its  immediate  cause. 

ccxlvi.  An  interesting  class  of  phenomena  origi- 
nating in  the  exterior  of  the  body,  are  the  convulsive 
movements  occasioned  by  titillation.  The  parts 
which  are  the  most  sensitive,  are  the  soles,  the  arm- 
pits  and  the  flanks.  In  highly  nervous  individuals,  it 
is  almost  a matter  of  indifference  what  region  is 
touched ; and,  at  times,  even  the  attempt  is  sufficient  to 
* Messrs.  Todd  and  Bowman,  Opus  cit.,  p.  432. 
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give  rise  to  the  ordinary  consequences.  The  suscepti- 
bility evidently  depends  chiefly  on  the  conditions  of  the 
brain,  whether  natural  or  induced.  Sometimes  it  is 
impossible  to  excite  the  usual  effects,  and  the  power 
altogether  ceases  in  cases  of  profound  grief  and 
disease.  It  is  observed  by  Broussais,*  that  in  gas- 
tiitis  the  patient  is  incapable  of  being  affected,  but 
that  the  sensibility  gradually  returns  after  the  appli- 
cation of  a few  leeches.  The  same,  also,  occurs  in 
other  inflammatory  affections.  He  explains  the  phe- 
nomenon on  the  supposition,  that  the  brain  is  too 
much  occupied  with  existing  sensations  to  attend  to 
others  arising  from  a different  source.  This  is  in 
part  correct,  but  it  is  not  the  whole  truth.  There  is 
not  only  an  important  change  in  the  cerebral  func- 
tions, but  equally  so  in  those  of  the  nerves.  All 
writers  overlook  the  modifications  in  the  latter,  as  if 
they  were  inorganic  threads  and  unalterable  in  all 
the  vicissitudes  of  vital  action.  Their  office  is  to  con- 
vey the  animating  principle  to  all  organs  according  to 
their  necessities,  and,  on  the  interruption  or  dimi- 
nution of  these,  it  flows  in  other  directions.  In 
gastritis,  or  any  other  severe  affection,  it  does  not 
pervade  the  peripheral  extremities  of  the  nerves  in 
its  usual  quantity,  consequently  they  lose  a portion 
of  their  susceptibility.  That  such  are  the  effects 
produced  by  acute  diseases,  is  not  a mere  conjec- 
tuie.  It  rests  on  incontrovertible  evidence  furnished 
by  mesmerism.  Persons  who  are  exceedingly  sensi- 

* Opus  cit.,  p.  71. 
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tive  in  health  to  its  influence,  exhibiting  a high 
degree  of  muscular  rigidity,  have  in  our  experiments 
generally  ceased  to  manifest  this  particular  condition 
when  attacked  with  inflammation.  This  seems  a 
natural  result.  Health  implies  a balance  of  the  vital 
powers,  and  especially  of  the  circulatory  and  nervous, 
the  co-operation  of  which  is  the  source  of  all  the 
phenomena  of  life.  Disease  is  the  disturbance  of 
this  balance,  and  not  less  truly  is  the  motion  of  the 
blood  modified  in  its  countless  series  of  vessels,  than 
the  distribution  of  the  animating  principle  in  its 
equally  extensive  system  of  nerves.  The  changes  in 
the  latter,  arising  from  and  accompanying  all  diseases, 
have  never  awakened  the  attention  of  the  physiolo- 
gist ; and  his  labours  certainly  exhibit  no  accurate  or 
comprehensive  knowledge  of  those  occurring  in  the 
former. 

ccxlvii.  In  the  works  of  medical  writers  many  in- 
structive cases  abound  which  establish  the  general 
truthfulness  of  these  views,  and  illustrate  the  remark- 
able changes  in  the  sensibility  of  the  cutaneous  surface, 
from  the  disturbed  circulation  of  the  nervous  fluid  : 
and  it  may,  perhaps,  appear  singular  that  they  are 
mostly  traceable  to  an  unnatural  indulgence  of  the 
sensual  propensities.  Dr.  Marshall  Hall  relates  the 
following : — “ The  skin  was  so  susceptible  to  im- 
pressions in  certain  parts  of  the  surface,  that  the  pa- 
tient was  affected  with  a sort  of  general  emprostho- 
tonic  spasm,  with  a slight  sob  whenever  the  bed 
clothes,  for  instance,  were  drawn  over  the  chest,  and 
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still  more  especially  when  the  penis  was  accidentally 
touched  in  a similar  manner.”*  A case,  however,  is 
related  by  Burdach,  which  strikingly  corroborates  the 
whole  of  our  reasoning.  “ Le  matin,  quand  ce  jeune 
homme  avait  pris  son  repas  et  apercu  des  femmes  qui 
lui  plaisaient,  ses  mams  devenaient  le  siege  d une 
chaleur  agreable,  que  le  frottement  exaltait  jusqu  a 
la  rendre  brulante,  apres  quoi  survenait  une  syncope 
voluptueuse,  a laquelle  les  organes  genitaux  ne  pre- 
naient  aucune  part ; si  parfois  il  survenait  des  erec- 
tions et  une  emission  de  sperme  par  les  selles,  ces 
phenomenes  cessaient  d’avoir  lieu  au  mains.  ”f 

It  is  scarcely  possible  to  conceive  symptoms  dis- 
playing more  forcibly  the  modifications  in  the  distri- 
bution of  the  nervous  energy  and  the  striking  mani- 
festations of  derangement,  than  these  present.  Like 
the  blood  it  is  susceptible  of  accumulation  and  dis- 
persion. The  animal  economy,  at  any  one  moment, 
has  only  a given  quantity,  and  if  not  employed  in 
the  performance  of  one  species  of  vital  action,  it  will 
indicate  its  presence  in  the  production  of  another, 
and  often  of  an  extraordinary  kind. 

The  nervous  system,  in  the  latter  case,  was  in  an 
extremely  morbid  state.  Its  energies  had  been  re- 
peatedly excited  and  exhausted,  until  the  whole  of 
the  nervous  organs  had  lost  their  natural  tone  and 
character.  The  brain  was  acutely  alive  to  the  slightest 
impressions,  and  the  aggravated  effects  which  imme- 

* Opus  cit.,  p.  240. 

f Traite  de  Physiologie,  tome  VIII.,  p.  245. 
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diately  flowed  from  it,  were  evident  in  the  exalted 
heat  of  the  hands  and  the  voluptuous  insensibility. 
When  the  generative  functions  were  aroused,  the  tem- 
perature of  the  hands  became  normal : and  when 
the  latter  were  the  seat  of  great  heat,  the  former 
were  unexcited,  as  if  the  nervous  fluid  were  un- 
equal to  the  maintenance  of  both  conditions.  It  is 
clear  that  the  existence  of  the  one  was  invariably 
marked  by  the  absence  of  the  other. 

These,  and  numerous  similar  phenomena,  are  in- 
explicable on  any  of  the  received  doctrines.  Indeed 
no  physiologist  has  attempted  to  account  for  them : 
They  are  regarded  as  amongst  the  mysteries  of 
nature.  The  solution  of  them  according  to  our 
views,  is  the  legitimate  application  of  the  princi- 
ples which  pervade  these  inquiries.  Whatever  may 
be  thought  of  the  value  of  the  theory,  it  will  be 
found  not  less  fruitful  in  the  suggestion  of  remedies 
to  correct  morbid  deviations,  than  it  is  in  the 
elucidation  of  their  origin  and  progress.  When 
theory  and  practice  are  thus  found  to  be  in  harmony, 
there  are  strong  grounds  to  accept  the  interpretation 
of  the  former. 

I he  extraordinary  sensibility  which  these  cases 
exhibit,  was  clearly  traceable  to  the  unnatural  in- 
dulgence of  the  sensual  propensities.  Phenomena 
scarcely  less  striking,  arising  from  the  same  cause,  have 
fallen  under  our  observation.  As  previously  remarked, 
the  facility  of  gratifying  the  passion,  and  yielding  to 
its  frequent  impulses,  is  calculated  in  a higher  degree 


288 


PRACTICAL  VIEWS  ON 


than  any  other  circumstance,  to  produce  not  only 
peculiarly  excitable  conditions  of  the  nervous  system, 
but  extensive  and  incurable  disease. 

ccxlviii.  In  studying  the  nervous  matter  which 
gives  to  the  skin  its  sensibility  and  all  its  vital  endow- 
ments, it  is  necessary  to  allude  to  the  intimate  relations 
between  it  and  the  brain.  This  has  the  power  of  in- 
stantaneously increasing  or  diminishing  its  secretions 
and  of  modifying  their  properties.  The  reciprocal  in- 
fluence between  the  two  is  not  equally  apparent,  but 
is,  nevertheless,  unquestionable.  The  evidence  of  the 
one  falls  under  daily  observation;  while  that  of  the 
other,  though  less  obvious,  is  an  inevitable  result. 
The  suppressed  cutaneous  perspiration,  is  the  occa- 
sion of  a vast  variety  of  maladies.  The  skin  has  no 
particular  relation  to  any  one  class  of  organs.  It  has 
the  same  general  connexion  with  every  part  of  the 
animal  system.  The  effects,  consequent  on  its  derange- 
ment, depend  on  the  susceptibility  of  the  viscera, 
either  from  the  delicacy  of  their  structure  or  exist- 
ing vital  conditions. 

ccxlix.  The  consideration  of  this  subject  opens  a 
fine  and  interesting  field  to  the  physiologist,  nor  has 
the  cultivation  of  it  been  altogether  neglected.  The 
influence  of  external  agents  on  the  skin  and  on  the 
powers  of  life  generally,  were  too  evident  not  to 
awaken  attention.  Hence  the  various  hypotheses 
which  have  been  formed  to  account  for  the  pheno- 
mena. Some  imagine  a peculiar  sympathy  to  exist 
between  the  cutaneous  surface  and  the  several  viscera 
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through  the  medium  of  the  nervous  system  : others 
deny  the  direct  connexion  and  refer  the  effects  ob- 
served to  the  derangement  of  the  digestive  passages. 
Again,  it  has  been  supposed  that  the  brain  receives 
the  first  impressions  and  reflects  them  on  the  internal 
organs.  Almost  all  concur  in  the  opinion  that  on 
the  interruption  of  the  cutaneous  functions,  the  blood 
retires  from  the  exterior  within  giving  rise  to  con- 
gestion. There  is  a certain  portion  of  truth  in  all 
these  views,  but  they  fail  in  furnishing  a comprehen- 
sive insight  into  the  nature  of  the  relations  between 
the  skin  and  the  rest  of  the  animal  economy,  and  the 
reciprocal  influence  which  the  one  is  constantly  ex- 
erting upon  the  other. 

ccl.  All  parts  of  the  body  are  clearly  associated 
by  two  great  systems,  — the  circulatory  and  the 
nervous,  and  a modification  in  the  condition  of  the 
one  is  invariably  accompanied  with  a corresponding 
change  in  the  other,  in  which  the  whole  of  the 
vital  powers  inevitably  participate.  To  illustrate 
our  reasoning,  we  will  suppose  the  cutaneous  ex- 
halation suppressed  by  cold.  The  first  impres- 
sion received  is  on  the  nerves,  existing  either  as  an 
independent  tissue  or  entering  into  the  structure 
of  the  capillaries.  The  result  of  this  impression 
is  the  constriction  of  the  vessels  and  a diminution  of 
the  superficial  vital  action.  Before  the  blood  can  be 
withdrawn  from  the  exterior  to  disturb  the  internal 
organs,  certain  portions  of  the  nervous  system,  as  the 
brain,  the  spinal  marrow,  or  the  nerves  of  the  lungs, 
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pleura,  peritoneum,  stomach,  intestines,  kidneys,  or 
muscles,  sympathize  in  the  disordered  distribution  of 
the  nervous  fluid.  This  is  no  longer  employed  in  its 
usual  quantity  on  the  surface  of  the  body,  and,  there- 
fore, in  such  ratio  will  the  nervous  system  generally 
be  affected.  The  demands  on  the  nervous  centres 
being  brought  within  a narrower  sphere,  other  rela- 
tions will  necessarily  arise  in  connexion  with  their  nu- 
merous dependent  organs.  In  the  struggle  which 
ensues  to  conform  to  new  conditions,  some  of  them 
will  receive  more  and  others  less  of  the  nervous  prin- 
ciple than  thek  usual  proportion,  and  out  of  these 
circumstances  spring  the  first  elements  of  disease. 
Whether  it  be  acute  inflammation  of  any  of  the 
tissues,  or  a morbid  state  which  subsequently  mani- 
fests itself  in  the  production  of  phthisis,  dropsy,  fevers, 
or  other  maladies,  will  depend  on  the  character  and 
tendencies  of  the  vital  energies. 

ccli.  The  attention  which  is  given  to  the  nervous 
system,  is  not  to  the  exclusion  of  the  important  part 
which  the  sanguineous  plays  in  these  embarrassed 
efforts  of  nature.  The  blood  that  was  lately  in 
vigorous  motion  on  the  surface  of  the  body,  is  in 
some  degree  withdrawn  and  distributed  among  the 
internal  organs, — a condition  the  study  of  which  is 
replete  with  highly  practical  considerations.  The 
blood  is  modified  both  in  its  circulation  and  quality. 
The  suppressed  exhalation  from  the  skin  interrupts 
the  escape  of  certain  elements,  the  elimination  of 
which  is  imperfectly  accomplished  by  the  increased 
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functions  of  any  other  organs.  The  disturbance  ot 
the  nervous  and  circulatory  systems  will  derange 
the  whole  of  the  digestive  apparatus.  The  chyle  will 
be  less  fraught  with  its  ordinary  properties.  The 
lungs  will,  also,  be  unfavourably  circumstanced  for  the 
full  exercise  of  them  offices.  Hence  the  variety  of 
morbid  affections  which  arise.  If  the  vital  powers  be 
exceedingly  weak,  diarrhoea,  cholera,  or  severe  pros- 
tration of  strength,  is  the  consequence : if  vigorous, 
the  greater  is  the  liability  to  acute  inflammatory 
action.  If  any  of  the  viscera  are  already  disordered, 
a new  stimulus  is  added  to  the  existing  irritation,  the 
aggravation  of  which  is  fruitful  in  the  production  of 
diversified  forms  of  disease. 

cclii.  According  to  these  views  the  skin  has  no 
peculiar  relations  to  any  particular  organ  or  class  of 
organs.  Some  of  them  may  be  more  frequently 
affected  than  others  on  its  derangement,  but  this  is 
attributable  to  their  own  rich  endowments  of  vitality 
and  the  important  functions  which  they  perform. 
The  intimate  associations  between  them,  are  to  be 
traced  to  the  comprehensive  operations  seated  on 
two  equally  extensive  surfaces, — the  one  internal — 
the  other  external.  Each  has  an  abundant  supply  of 
blood  and  nervous  energy,  and  it  is  these  conditions 
which  alone  explain  the  reciprocal  influence  of  the  one 
surface  upon  the  other. 

ccliii.  It  is  stated  by  physiologists  that  when  the 
cutaneous  perspiration  is  interrupted,  the  kidneys  and 
the  lungs,  but  especially  the  former,  are  the  elimina- 
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tors  of  that  which  would  otherwise  have  passed  off 
by  the  skin.  The  partial  suppression  of  its  office 
does  not  necessarily  require  the  increased  duties  of 
these  organs.  This  doctrine  pre-supposes  the  conti- 
nuance of  the  normal  activity  of  the  rest  of  the  vital 
functions.  Their  depression  circumscribes  the  labours 
of  the  excretory  organs  The  limited  action  of  the 
cutaneous  surface  is  often  a correct  measure  of  a cor- 
responding state  of  the  entire  animal  economy, 
occurring  occasionally  for  the  wisest  of  purposes. 
When  from  existing  disease  the  ingesta  are  materially 
diminished  in  quantity,  or  almost  wholly  withdrawn, 
nature  narrows  the  outlets  for  the  expenditure  of  her 
energies,  and  thus  husbands  the  resources  of  the 
system  for  its  protracted  necessities.  Were  this  view 
fully  appreciated  in  all  its  practical  applications,  the 
treatment  of  fevers,  at  their  commencement  and 
during  their  course,  would  be  conducted  on  prin- 
ciples very  different  from  those  which  prevail.  The 
study  would  be  to  economize  rather  than  to  exhaust 
or  embarrass  the  languid  and  labouring  powers  of 
life.  This  view  has  an  important  bearing  in  reference 
not  only  to  this  large  class  of  maladies,  but  to  nume- 
rous other  affections.  The  boasted  activity  of  our 
remedies,  is  frequently  far  more  detrimental  than  the 
disease  in  which  they  are  employed.  If  the  practi- 
tioner had  the  tendencies  of  the  miser  in  dealing  with 
the  vital  wealth  of  others,  his  success  would  be  much 
greater,  and  the  exercise  of  his  skill  would  be  accom- 
panied with  a higher  degree  of  satisfaction.  The 
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general  defect  of  his  character,  is  the  want  ot  faith, — 
save  in  the  value  of  his  own  interference.  He  rarely 
treats  nature  with  a consideration  sufficiently  refined, 
to  secure  her  co-operation  in  the  correction  of  her  own 
errors. 

ccliv.  The  supplementary  action  of  the  kidneys, 
which  is  frequently  observed  on  the  suppression  of 
cutaneous  exhalation,  in  cold  weather,  does  not  prove 
that  these  organs  have  a more  intimate  connexion 
with  the  skin  than  the  rest  of  the  animal  economy. 
The  constituents  of  the  blood  not  being  excreted 
through  their  usual  channels,  continue  in  circulation, 
and  by  their  presence  stimulate  the  kidneys  and  the 
lungs  to  increased  action.  It  is  through  these  media 
only  that  they  can  be  eliminated  without  an  obvious 
derangement  of  the  system.  If  they  act  upon  the 
bowels  and  give  rise  to  diarrhoea,  no  adventitious 
aid  is  required. 

The  interruption  of  the  cutaneous  functions,  as  far 
as  the  kidneys  are  concerned,  is  equivalent  to  adding 
to  the  circulation  an  extra  quantity  of  fluid.  The 
apparent  sympathy  between  these  organs  and  the 
skin, — the  augmented  activity  of  the  one  being  in- 
variably associated  with  a diminution  of  that  of  the 
other,  has  led  to  various  conjectures  to  account  for 
the  phenomena.  The  illustrious  Broussais,  after  an 
elaborate  examination  of  the  subject,  concludes,  that 
it  is  not  in  any  degree  explicable  on  the  existence  of 
any  nervous  connexions ; and  he  lays  it  down  as  an 
established  fact,  that  the  influence  of  the  suppressed 
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cutaneous  exhalation,  “ is  transmitted  through  the 
medium  of  the  digestive  passages  to  the  tissues 
secreting  and  eliminating  the  urine.”*  And  he 
further  remarks,  “ that  the  entire  visceral  apparatus 
concurs  in  the  transfer  to  the  kidneys  and  their  de- 
pendencies of  the  irritation  which  it  receives  from  the 
skin,  at  the  time  that  this  envelope  is  subject  to  the 
sedative  agency  of  the  external  cold.”f  Others  have 
endeavoured  to  explain  the  relations  on  the  supposi- 
tion of  a direct  nervous  connexion.  These  specula- 
tions are  not  at  all  required  to  solve  the  difficulties. 
If  the  necessary  amount  of  the  fluid  portion  of  the 
blood  is  not  removed  by  the  skin,  it  is  evident  that  it 
will  remain  in  circulation,  and  will  present  itself  in 
its  successive  revolutions  to  the  kidneys  and  the 
lungs,  both  which  organs  are  the  natural  eliminators 
of  it.  Hence  its  escape,  in  these  directions,  is  in 
accordance  with  strict  physiological  principles. 

cclv . There  is  no  condition  of  the  skin  more  in- 
teresting to  study,  in  its  relations  to  the  internal 
organs,  than  that  which  co-exists  with  eruptive  fevers. 
Some  of  these,  especially  scarlatina  accompanied  with 
sore  throat ; and  the  whole  of  them  during  their 
course,  when  untoward  symptoms  supervene,  exhibit 
the  intimate  relations  by  which  the  internal  and  ex- 
ternal surfaces  are  connected.  They  are  in  constant 
antagonism,  and  each  possesses  a susceptibility  of  im- 
pressions which  is  scarcely  displayed  in  any  other 
form  of  disease.  How  exquisitely  fine  occasionally  is 
* Opus  cit.,p.  425.  f Ibid  cit.,p.  438. 
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the  balance  of  the  vital  energies.  A slight  exposure 
to  cold, — a trivial  indiscretion  in  diet, — the  operation 
of  a mild  aperient,  or  a transitory  ruffling  emotion,  at 
once  changes  the  fair  and  encouraging  anticipations. 
The  eruption  suddenly  disappears,  and  the  mucous  01 
serous  membrane  becomes  a centre  of  irritation,  the 
effects  of  which  quickly  undermine  the  powers  of 
life. 

It  is  in  these  affections  that  the  nervous  system  is 
peculiarly  involved.  When  the  symptoms  are  inflam- 
matory, it  is  in  its  highest  state  of  excitement. 
Hence  its  extraordinary  sensitiveness  at  times  to 
every  species  of  influence,  and  the  facility  with  which 
its  functions  are  modified.  In  no  other  class  of  dis- 
eases is  the  animating  principle  so  generally  dif- 
fused, especially  to  the  surface  of  the  body.  The 
energies  which  it  imparts  to  the  skin,  enable  it  to 
resist  with  impunity  the  frequently  sedative  effects  of 
cold  water  and  cold  air.  It  is  at  the  decline  of  these 
conditions,  simultaneously  with  the  eruption,  when 
the  nervous  system  is  struggling  to  conform  to  an 
altered  state  of  things, — to  re-establish  its  normal  rela- 
tions and  functions,  that  the  vital  powers  are  particu- 
larly liable  to  disturbance.  The  period  of  their  ad- 
justment is  the  season  of  their  highest  susceptibility 
of  impressions. 

The  inflammatory  symptoms  arc  not  alone  evidence 
of  the  extensive  implication  of  the  nervous  system  in 
eruptive  fevers,  the  contrary  indications,  the  absence 
of  great  heat;  or  indeed  general  depression,  which 
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is  cliai  acteristic  of  some  of  these,  and  into  which 
several  are  prone  to  pass,  are  equally  conclusive  on  this 
point.  The  nervous  power  fails  to  give  the  required 
tone  to  the  organization,  and  hence  it  presents  a 
variety  of  manifestations  of  its  inability  to  carry  on 
the  powers  of  life.  The  heart  contracts  feebly ; the 
blood  flows  in  a weak  and  hesitating  stream,  as 
deficient  in  stimulating  properties  as  it  is  in  vigour 
of  motion.  The  wide  range  of  vital  phenomena  are 
languid  and  embarrassed. 

It  must  not  be  imagined  that  the  almost  exclusive 
attention  which  is  here  given  to  the  nervous  system, 
is  without  its  practical  value.  To  bring  under  consi- 
deration its  derangement,  in  these  and  other  affec- 
tions, may  appear  to  present  no  novelty.  This,  how- 
evei,  consists  not  in  the  enunciation  of  a general  fact, 
but  in  the  elaboration  of  the  principles  with  which  it 
is  connected.  The  thorough  understanding  of  these 
will  throw  a flood  of  light  on  numerous  healthy  and 
morbid  states.  It  is  surely  of  great  importance 
to  have  just  and  clear  views  on  the  vivifying  agent  of 
the  animal  economy, —its  varying  conditions  and  laws 
of  action.  Truth  has  always  an  application,  and  in 
directions  as  well  as  in  a fruitfulness  of  resources, 
that  entered  not  into  the  calculations  or  visions  of  its 
sanguine  discoverer. 

cclvi.  In  the  preceding  remarks  the  object  has  been 
to  exhibit  the  skin  in  its  relations  more  especially  to 
external  than  internal  causes.  The  two,  however, 
cannot  be  examined  apart.  To  trace  the  results 
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flowing  from  the  influence  of  the  latter,  would  neces- 
sarily bring  under  review  every  disease,  whether 
chronic  or  acute,  or  whatever  might  be  its  nature : 
Nor  would  the  investigation  be  destitute  of  important 
practical  suggestions.  It  would  open  out  an  endless 
but  not  an  unprofitable  field  of  research,  not  simply 
in  reference  to  circumstances  affecting  the  cutaneous 
surface.  Within  such  limits  it  could  not  be  bounded. 
It  would  be  the  analysis  of  all  the  phenomena  which 
constitute  disease,  its  origin,  character  and  associa- 
tions. It  would  display  in  a strong  light  the  vast 
and  ever  varying  conditions  of  the  nervous  fluid  in 
the  diversities  of  vital  action;  and  the  appreciation 
of  many  of  its  manifestations,  rendered  intelligible 
by  these  inquiries,  would  awaken  attention  to  symp- 
toms too  little  regarded  in  their  initial  development. 

cclviii.  The  attempt  to  elucidate  the  functions  of 
the  nervous  system,  and  the  laws  by  which  they  are 
governed,  whatever  judgment  be  formed  of  the  sound- 
ness of  the  conclusions  arrived  at,  will  not  be  with- 
out its  advantage  to  science.  It  has  brought  before 
the  mind  an  almost  endless  variety  of  phenomena  in 
new  and  unexpected  relations. 

The  progress  of  truth,  in  every  department  of 
knowledge,  is  accelerated  by  the  turning  up  of  fresh 
soil, — directing  the  thoughts  into  unexplored  regions, 
or  imparting  life  and  interest  to  subjects  familiar  to 
our  observation.  Our  labours  will,  at  least,  have  this 
merit.  And  in  the  ratio  of  their  claim  on  this  head 
will  be  the  difficulties  opposed  to  their  reception. 
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Mankind,  with  all  their  overflowing  eloquence  in 
favour  of  truth,  hug  with  far  greater  tenacity  their 
own  immature  and  unanalyzed  opinions.  Truth  with 
them  is  that  which  they  already  believe,  and  not 
what  they  are  called  upon  to  investigate.  The  excep- 
tions are  the  few  whose  intellectual  light  merely  serves 
to  make  the  darkness  visible. 

cclvii.  The  comprehensive  researches  into  which 
we  have  imperceptibly  been  led,  and  the  novel  views 
they  have  elicited,  have  brought  under  consideration 
one  subject,  which  may,  perhaps,  seem  to  have  no  ne- 
cessary connexion  with  these  inquiries,  and  yet  it  flows 
inevitably  from  them,  viz.,  the  functions  performed  by 
the  hair  in  the  animal  economy.  That  nature  gives  no- 
thing in  vain,  though  a trite  remark,  is,  nevertheless,  a 
truth  pregnant  with  profound  thought ; and  should  be 
the  unceasing  stimulus  to  the  restless  and  enterprising 
understanding.  Nor  should  the  study  of  what  is  sub- 
lime or  lovely,  in  any  of  its  attributes,  lead  us  to  imagine 
that  this  was  the  end  contemplated  in  its  production. 
Though  creation  abounds  in  everything  exquisite  in 
form,  colour  and  motion,  utility  is  the  pervading 
principle  oe  the  universe.  The  beauty  with  which 
objects  appear  to  be  invested,  is  not  a quality  of 
matter,  but  a mental  feeling.  They  borrow  from  the 
mind  the  seductive  attractions  thrown  around  them, 
which  are  designed  not  only  to  arouse  and  gratify  its 
refined  susceptibilities,  but  to  lure  it  to  the  patient 
investigation  of  the  objects  themselves,  their  consti- 
tution, structure  or  laws  of  being.  In  this  view  all 
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nature  teems  with  interest,  nor  lias  one  pursuit  a 
higher  claim  on  attention  than  another.  It  is  our 
ignorance  of  the  riches  with  which  each  is  fraught 
that  makes  the  distinctions  in  their  value. 

cclviii.  The  thorough  conviction  that  utility  is  the 
law  which  characterizes  creation,  and  the  peculiar 
views  resulting  from  our  extensive  researches  into 
the  functions  of  the  nervous  system,  give  to  the  hair 
an  importance  in  regard  to  vital  action,  which  had 
previously  not  presented  itself  to  the  physiologist. 
Hitherto  no  specific  office  has  been  assigned  to  it ; 
nor  has  it  received  any  attention  beyond  the  examina- 
tion of  its  structure  and  relations  to  the  cutaneous 
tissues.  It  is  observed  by  Bostock,  that  “ an  obvious 
use  of  hair,  in  the  inferior  animals,  is  to  protect  the 
body  from  external  cold,  but  except  on  the  head,  this 
cannot  be  considered  as  applying  to  the  human 
species,  nor  can  we  easily  conceive  what  is  its  object 
in  our  economy : yet  it  is  contrary  to  our  ideas  of  the 
nature  of  things  to  suppose,  that  what  is  so  constantly 
found  to  exist  should  not  be  formed  for  some  useful 
purpose.”* 

The  differences  in  the  quality  of  the  hair  in  the 
several  races,  and  its  varying  amount  in  individuals, 
but  especially  the  striking  disparity  in  its  distribution, 
in  the  sexes,  are  circumstances  which  unquestionably 
prove  that  it  must  have  some  necessary  relation  to  the 
vital  powers.  If  it  were  designed  to  keep  certain  parts 
warm,  or  to  protect  them  from  the  influence  of  ex- 

* Opus  cit.,  § 52. 
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ternal  agents,  a uniformity  of  condition  ought  to  pre- 
vail. If  it  exercised  either  of  these  offices,  it  should 
exist  in  the  greatest  quantity  in  those  who  are  the 
most  delicate,  whose  constitution  is  the  most  liable  to 
be  disturbed  by  atmospheric  and  other  causes.  In 
these,  however,  it  is  rarely  observed  to  abound  in  pro- 
fusion. Its  development  clearly  bears  some  ratio 
to  the  activity  and  vigour  of  the  powers  of  life.  The 
modifications  which  it  exhibits  from  childhood  to  de- 
crepit age,  in  harmony  with  corresponding  changes  in 
the  animal  system,  furnish  matter  for  deep  reflection. 
It  grows  and  declines  with  the  progress  and  decay  of 
organization. 

Each  hair,  at  its  root  or  bulbous  extremity,  is  in 
immediate  connexion  with  tissues  abundantly  supplied 
with  vessels  and  nerves,  circumstances  which  are  re- 
plete with  interest.  “ Les  bulbes  des  pods,”  observes, 
Beclard,  “ semblent  done  consister  en  une  petite  partie 
de  la  peau  enfoncee,  deprimee  ou  retournee  sur  elle- 
meme,  surmontee  d’une  papille,  et  munie  de  vaisseaux 
et  de  nerfs  volumineux  en  egard  a la  petitesse  de 
l’espace  ou  ils  se  distribuent.”*  The  vitality  of  all 
organs  may  be  accurately  estimated  by  the  amount 
of  blood  and  nervous  power  distributed  to  them,  and 
whenever  this  is  a remarkable  condition,  though 
their  functions  may  be  obscure,  we  may  rest  assured 
that  they  play  an  important  part  in  the  animal 
economy. 

cclix.  We  have  endeavoured  to  establish  tkrough- 
* Opus  ciL,  §.  335. 
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out  this  inquiry,  and  especially  in  a previous  treatise,* 
that  a peculiar  agent  animates  the  entire  of  the 
nervous  system ; and  that  the  vital  properties  of  all 
organized  matter,  are  according  to  the  quantity  it 
receives,  the  distribution  of  which  is  constantly  vary- 
ing and  permanently  modified  at  every  period  of  life. 
All  organs,  within  the  limits  of  health,  have  a ready 
means  of  throwing  off  any  excess  of  the  principle. 
The  stomach,  the  liver,  the  intestines  and  all  mucous 
surfaces  and  glands,  by  increased  secretion,  and 
occasionally  by  the  rejection  of  their  contents.  Were 
the  functions  they  perform  accurately  understood, 
or  the  way  in  which  they  correct  disordered  action 
and  prevent  disease,  in  the  ever  changing  circum- 
stances of  living  structure,  we  should  discover  opera- 
tions regulated  by  an  exquisite  class  of  laws  which 
have  hitherto  eluded  analysis.  These  organs,  from 
the  offices  they  exercise,  have  ample  outlets  for  the 
often  occurring  accumulation  and  disturbing  influence 
of  the  vivifying  fluid.  The  nervous  organs  themselves, 
whose  energies  are  not  wasted  in  ministering  to  the 
demands  of  organic  life,  or  in  other  words,  in  main- 
taining mere  animal  existence,  have  equally  urgent 
necessities  for  a corresponding  species  of  safety 
valve ; or  such  means  as  may  enable  them  to  form  ex- 
tensive and  vital  relations  with  the  great  principle 
pervading  the  universe . The  hair  is  designed  for  one 
or  both  of  these  ends. 

cclx.  We  shall  find,  with,  perhaps,  a single  ex- 
* Philosophy  of  animated  Nature,  See. 
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ception,  which  has  other  provisions,  that  wherever 
there  is  the  concentration  of  nervous  matter,  existing 
especially  for  the  performance  of  purely  nervous  func- 
tions, NATURE  ASSOCIATES  WITH  THEM  THE  APPENDAGES 
OF  THE  HAIR  IN  STRICT  HARMONY  WITH  THEIR  ACTIVITY. 

Save  in  the  palms,  the  soles  and  the  lips,  it  is  dis- 
tributed more  or  less  profusely  over  the  whole  surface 
of  the  body.  Its  presence  is  not  required  by  these 
organs.  Their  exercise  affords  the  necessary  outlet 
for  the  nervous  principle.  The  regions  in  which  the 
hair  particularly  abounds,  are  the  head,  eye-brows, 
eye-lids,  cheeks,  chin,  the  upper  and  under  lip, 
pubis,  anus,  arm-pits,  anterior  surface  of  the  abdo- 
men, and  of  the  chest,  in  the  male,  the  inner  parts 
of  the  thigh  and  the  posterior  of  the  legs. 

cclxi.  The  only  great  nervous  centre  unprovided 
with  hairs,  is  the  spinal  marrow,  and  their  absence 
here  may  be  shown  to  offer  a beautiful  illustration 
of  the  general  correctness  of  the  views  assigned  to 
their  office.  The  cord  is  accompanied  with  conditions 
differing  widely  from  those  of  the  cerebrum  and  the 
above-mentioned  organs.  Its  activity  is  not  in 

RELATION  TO  FUNCTIONS  CONFINED  WITHIN  THE  SPHERE 
OF  ITS  OWN  STRUCTURE,  BUT  TO  THE  DEMANDS  OF  THE 

viscera  and  limbs.  This  is  a remarkable  difference 
between  it  and  the  brain.  The  latter  has  not  only 
corresponding  relations,  through  the  medium  of  the 
spinal  marrow  and  the  cerebral  nerves,  but  is  like- 
wise the  seat  of  a vast  variety  of  mental  powers,  the 
operations  of  which  are  strictly  limited  to  the  nervous 
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matter  in  which  they  exist.  The  spinal  cord  lias  its 
thirty-one  pairs  of  large  nerves,  originating  at  short  in- 
tervals along  its  whole  length,  through  which  it  trans- 
mits the  nervous  current  to  the  viscera,  the  surface  of 
the  body,  as  well  as  to  the  superior  and  inferior  extre- 
mities, the  exercise  of  which  organs  furnishes  the  media 
for  the  escape  of  the  animating  principle.  Whatever 
opinions  be  formed  as  to  the  soundness  of  these  specu- 
lations, the  distinctions  here  pointed  out  will  not  be 
questioned ; and,  in  the  following  researches  it  will 
be  shown  that  they  have  a value  and  application  worthy 
of  patient  study. 

cclxii.  It  will,  perhaps,  appear  singular  that  this 
t^ain  of  thought,  though  in  no  degree  suggested  by 
phrenological  views,  or  the  arguments  of  some  of  the 
most  enlightened  physiologists,  who  regard  the  mental 
faculties  as  seated  on  the  surface  of  the  cerebrum,  is  not 
only  in  perfect  harmony  with  them,  but  seems  to  flow 
as  a necessary  sequence  from  the  doctrines.  That 
the  operations  of  the  mind  have  an  intimate  relation 
to  such  surface,  is  established  by  phrenological  and 
mesmeric  considerations,  as  well  as  by  the  pheno- 
mena resulting  from  the  structural  changes  of  the 
investing  membranes  of  the  brain ; and  the  opinion 
is  further  corroborated  by  the  important  fact,  that 
the  activity  and  capacity  of  the  nervous  system, 
whether  in  reference  to  the  senses  or  any  other 
nervous  functions,  are  in  the  ratio  of  the  surface 
which  directly  receives  impressions.  In  all  cases  where 
the  power  conferred  is  extraordinary  in  degree,  as  in 
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many  of  the  lower  animals,  there  is  a striking  and 
peculiar  arrangement  of  nervous  matter  for  the  ac- 
complishment of  this  object.  The  numerous  and 
deep  convolutions  of  the  brain  in  man  are  an  illustra- 
tion of  one  of  these  provisions. 

cclxiii.  The  views  which  are  here  developed, 
though  strengthened  by  the  opinions  entertained  re- 
specting the  seat  of  the  mental  faculties,  are,  never- 
theless, based  upon  their  own  particular  facts.  The 
hair  is  in  immediate  connexion  with  these  faculties. 
It  is  not  necessary  that  it  should  be  in  juxta-position 
with  their  organs  to  exercise  the  office  assigned  to  it. 
Mesmerism  clearly  shows  that  the  animating  prin- 
ciple can  be  excited  independently  of  actual  con- 
tact. It  would  be  a waste  of  time  to  adduce  evidence 
on  this  subject.  Further,  if  we  consider  the  common, 
but  interesting  phenomenon,  that  the  hair  in  certain 
states  of  the  atmosphere,  and  probably  of  the  body, 
becomes  highly  electric,  are  we  to  imagine  that  such 
a manifestation  is  in  no  intimate  relation  to  nervous 
matter  ? Is  it  philosophical  to  suppose  that  electri- 
city, existing  in  all  substances  is,  in  this  instance, 
limited  to  the  hair,  possessing,  as  it  does,  the  pro- 
perties essential  to  establish  the  required  connexion 
with  the  nervous  system.  It  presents  its  countless 
points,  either  to  attract  or  facilitate  the  escape  of  the 
fluid.  The  character  of  its  functions  will  depend  on 
bodily  and  atmospheric  conditions. 

cclxiv.  It  may,  perhaps,  be  urged  as  an  objection 
to  this  theory,  that  the  hair  falls  off  with  the  progress 
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of  years  leaving  a large  portion  of  the  head  bald, 
consequently  to  this  extent  destitute  of  such  provi- 
sion. It  must  not,  however,  be  conceived  from  our 
reasoning,  that  its  partial  absence  deprives  the  ner- 
vous centres  of  the  means  of  establishing  the  neces- 
sary external  relations.  A man  may  pursue  his  or- 
dinary occupations  with  one  eye,  or  with  the  imper- 
fection of  any  one  sense,  with  a maimed  limb,  or  a 
diseased  brain ; but  it  is  not  to  be  inferred  that 
their  integrity  would  not  enable  him  to  perform  his 
duties  with  greater  ease  and  satisfaction.  The  same 
argument  applies  to  the  point  in  question.  And 
when  it  is  considered  that  the  hair  ordinarily  con- 
tinues in  great  abundance  from  childhood  to  the  full 
maturity  of  the  mental  powers,  and  often  much  later, 
during  which  periods  the  cerebral  organs  are  subject 
to  extraordinary  changes,  liable  to  frequent  perturba- 
tions from  the  ungovernable  impulses  of  passion,  excite- 
ment and  depression,  inseparable  from  the  struggling 
efforts  for  distinction,  ease  or  existence,  the  objec- 
tion will  be  found  to  lose  much  of  its  force.  Has  it 
any  when  analyzed  in  a philosophical  spirit  ? 

The  decay  of  the  hair  arises  from  the  enfeebled 
vital  energies  of  those  parts  whence  it  immediately 
springs.  The  nourishment  essential  to  its  growth, 
furnished  exclusively  by  the  blood  and  nervous  prin- 
ciple, is  either  withdrawn  from  other  existing  actions, 
or  exhausted  through  their  influence.  It  may  perhaps 
be  urged,  that  it  occasionally  falls  off  when  the  con  • 
stitution  is  sound  and  fraught  with  great  energy, 
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and  in  the  free  exercise  of  its  numerous  powers.  Hence 
the  views  which  are  here  advanced  may  he  regarded 
as  altogether  gratuitous.  The  argument  is  not  with- 
out force,  but  it  may  be  shown  to  present  no  formid- 
able difficulties. 

If  it  be  imagined  that  the  animal  system,  at 
thirty-five  or  forty  years  of  age,  possessing  the 
abounding  attributes  of  health,  is  characterized  by 
the  same  nervous  and  circulatory  conditions,  the 
same  fulness  and  vigour,  as  distinguished  it  at  a 
much  earlier  period,  a very  erroneous  conclusion  will 
be  drawn.  From  birth  to  the  last  stages  of  pro- 
tracted existence,  the  myriads  of  nerves  and  vessels 
which  enter  into  the  composition  of  living  tissues,  aie 
constantly  modified  in  structure  and  function,  weak- 
ened in  one  situation,  strengthened  in  another,  adapt- 
ing them  to  new  duties  and  fresh  demands.  All 
organized  matter,  from  its  development  to  its  decline, 

is  a scene  of  ever  fitful  action. 

The  manifestation  of  mental  and  bodily  pheno- 
mena, at  the  different  periods  of  life,  affords  a just  in- 
dication of  the  diversified  phases  of  vitality,  and  are 
invariably  accompanied  by  corresponding  structural 
alterations.  Every  successive  step,  from  infancy  to 
manhood,  is  narrowing  the  activity  of  the  external 
energies,  drawing  them  within  to  awaken  new  tastes 
and  necessities,  imparting  to  all  the  internal  organs  a 
greatly  augmented  current,  and,  in  the  same  propor- 
tion, enlarging  the  relations  of  the  human  being  to 
surrounding  objects.  Every  degree  of  these  changes 
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is  a modification  of  the  laics  of  vital  action  on  the  cu- 
taneous surface , and  hence  the  consequent  results, — 
the  decay  and  grayness  of  the  hair.  These  are  not 
the  only  phenomena.  There  are  others  not  less 
evident  to  the  acute  observer,  in  the  character  of 
the  complexion  and  texture  of  the  skin.  Death  is  a 
much  more  gradual  process  than  is  generally  imagined. 
It  commences  with  life.  The  extinction  of  conscious- 
ness is  its  last  triumph. 

Baldness  offers  no  objection  to  our  theory.  It  is  in- 
deed in  strict  agreement  with  it,  and  might  have  been 
anticipated  from  the  contemplation  of  the  principles  here 
developed.  The  study  of  the  causes  which  influence 
particularly  the  condition  of  the  hair  on  the  head, 
would  further  greatly  strengthen  our  reasoning. 
Whatever  exhausts  or  powerfully  affects  the  nervous 
system,  whether  disease,  medicinal  agents,  or  sensual 
excesses,  tends  in  a remarkable  manner  to  diminish 
the  growth  and  profusion  of  the  hair.  Though  this 
disappears  from  the  temples  and  upper  regions  of  the 
head,  it  invariably  remains  in  considerable  quantity 
at  the  posterior.  Is  not  this  fact  important  in  relation 
to  the  office  assigned  to  it  ? 

Whatever  opinions  be  entertained  with  respect  to 
the  use  of  the  cerebellum,  or  the  medulla  oblongata, — 
organs  seated  at  th z posterior  region  of  the  head,  and 
from  the  latter  of  which  the  cerebral  nerves  arise,  it  is 
admitted  that  they  are  inseparably  connected  with  all 
the  actions  of  the  animal  economy.  The  medulla  ob- 
longata whence  the.  nervous  fluid  flows  to  co-operate  in  all 
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the  functions  of  life,  and  its  integrity  is  essential  to 
existence.  Whether  the  mental  faculties  be  disordered 
by  disease,  or  the  natural  progress  of  age,  it  per- 
forms its  important  duties  with  regularity  and  effi- 
ciency according  to  existing  necessities.  Their  ces- 
sation is  death.  If,  therefore,  the  office  of  the  hair 
be  intimately  associated  with  the  activity  of  nervous 
organs,  facilitating  the  relations  between  them  and 
the  external  world,  the  invariable  presence  of  this 
provision,  is  obviously  in  harmony  with  the  pro- 
posed views,  and  is  an  exquisite  illustration  of  their 
truth. 

It  may  further  be  remarked,  in  confirmation  of  our 
reasoning,  that  it  shows  itself  in  certain  situations, 
at  the  commencement  of  puberty,  when  the  whole 
nervous  system  is  awakening  to  a new  life,  when 
every  fibre  of  the  animal  frame  is  stimulated  by  a 
variety  of  emotions  and  feelings.  Is  it  developed  on 
these  occasions  simply  as  an  ornament  ? This  is  not 
the  principle  on  which  nature  acts.  Ltility  is  the  law 
stamped  upon  all  her  works. 

cclxv.  It  is  on  these  physiological  considerations 
alone,  that  it  is  possible  to  offer  a conjecture  concern- 
ing the  changes  in  the  colour  and  diminution  of  the 
hair  with  advancing  years.  To  some  extent  they  may 
be  regarded  as  hereditary  pre-dispositions,  resulting 
from  the  influence  of  circumstances  on  successive 
generations.  They  do  not,  however,  disturb  the  just- 
ness of  the  broad  outline  which  is  sketched.  Every 
severe  affection  of  the  nervous  system,  whether  from 
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moral  or  other  causes,  produces  one  general  organic 
state,  either  immediately  or  subsequently,  viz.,  weak- 
ened nervous  action  on  the  surface  of  the  body.  The 
animating  principle,  whether  from  undue  excitement 
or  direct  depression,  is  unequal  to  the  maintenance  of 
vigorous  cutaneous  conditions  ; or  to  employ  a more 
comprehensive  term,  is  inadequate  to  the  demands  of 
its  ordinary  external  relations,  and  hence  the  impor- 
tant modifications  in  all  structures  which  these  in- 
clude. 

Profound  grief  has  a sudden  and  marvellous  effect 
on  the  colour  of  the  hair.  It  has  been  known  to  be 
blanched  in  one  night.  Such  facts  are  received 
with  incredulity,  though  less  marked  degrees  are 
familiar  to  every  one.  What  is  there  in  the  ex- 
tremes to  invalidate  them  ? Whether  the  phenomena 
take  place  in  three  months,  or  twelve  horns,  is 
equally  extraordinary  and  difficult  to  explain. 

cclxvi.  If  anything  were  required  to  establish 
the  vital  properties  of  the  hair,  the  change  in  its 
colour  would  be  sufficient.  They  are  necessarily 
possessed  by  every  living  tissue,  and  the  manifesta- 
tion of  them  is  to  be  traced  to  the  same  universal 
agent,  the  disturbance  in  the  distribution  of  which  is 
the  occasion  of  all  modified  vital  action.  It  holds  the 
whole  organized  frame  in  harmonious  sympathy.  It 
has  the  same  intimate  relations  with  the  colouring 
matter  of  the  hair,  as  it  has  with  the  mucous  mem- 
brane of  the  stomach,  with  the  secretion  of  urine  or 
any  other  function  ; and  when  withdrawn,  whether 
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suddenly  or  gradually,  those  chemical  elements  on 
which  the  colour  depends  are  either  partially  dissi- 
pated, or  are  inadequate  to  the  production  of  the 
usual  effects. 

cclxvii.  Baldness  as  well  as  grayness  is  evidence 
of  a debilitated  state  of  the  superficially  seated  nerves 
and  vessels.  In  those  rare  cases  of  profound  grief,  in 
which  the  mind  is  concentrated  in  the  depths  of  its 
own  abstraction,  conscious  only  of  the  bitterness  of  its 
own  thoughts,  how  vast  are  the  changes  in  the  relations 
of  the  nervous  principle  to  all  structures.  The  blanched 
hair  falls  prominently  under  notice ; but  it  must  not 
be  imagined  that  this  is  a solitary  alteration.  The 
countenance  has  lost  its  fulness,  the  eyes  are  sunk  and 
without  fire,  the  heart  beats  feebly,  and  the  normal 
course  of  the  powers  of  life  is  interrupted.  One 
cause  gives  rise  to  the  diversified  series  of  results. 
The  nervous  fluid  is  no  longer  generated  in  its  usual 
quantity  or  employed  in  its  ordinary  vigorous  duties ; 
and  what  remains  has  its  operations  confined  within 
a more  circumscribed  sphere,  leaving  the  extremities 
and  surface  of  the  body  with  a greatly  diminished 
supply.  Hence  the  changes  in  the  colour  of  the  hair. 
It  is  not  unimportant  to  remark,  that  this  is  always 
first  observed  in  its  free  extremity,  the  furthest  re- 
moved from  the  stimulus  of  the  nerves, — a pheno- 
menon which  corresponds  with  what  occurs  in  the 
vegetable  kingdom.  The  remote  branches  of  a tree 
perish  long  before  the  portions  more  immediately  con- 
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nected  with  the  trunk.  They  both  equally  illustrate 
the  same  universal  law. 

cclxvjii.  There  are  numerous  facts  which  go^  tar 
to  establish  the  correctness  of  these  views.  The 
profuseness  of  the  hair,  in  every  situation,  as  a rule, 

IS  PROPORTIONATE  TO  THE  PREVAILING  VITAL  ENER- 
GIES. These  must  not  be  confounded  with  mere 
mental  activity,  or  a facility  of  bodily  motions, 
which  may  co-exist,  and  frequently  do,  but  they 
are  not  necessary  accompaniments.  The  definition 
implies  a vigorous  development  of  the  animal  system. 
The  digestive  and  assimilating  organs  usually  ample 
and  active  — the  lungs  capacious,  and  every  fibre 
richly  endowed  with  vital  properties.  The  indivi- 
dual is  generally  a sensualist  in  the  comprehensive 
meaning  of  the  term.  He  riots  in  the  enjoyment 
of  the  teeming  resources  of  nature.  The  celebrated 
Mirabeau  was  an  exquisite  type  of  the  class.  If  the 
hair  be  designed  to  keep  the  head  or  any  part  of  the 
body  warm,  it  is  singular  that  it  should  be  most 
liberally  bestowed  on  those  who  have  the  least  neces- 
sity for  it.  If,  however,  it  be  a provision  in  relation 
to  the  character  of  the  nervous  functions,  the  variety 
of  its  conditions  are  easy  of  explanation. 

If  we  direct  attention  to  persons  of  a leuco- 
phlegmatic  habit,  though  to  appearance  stout  and 
healthy,  it  will  be  found,  save  occasionally  on  the 
head,  (which  is  not  a necessary  accompanying  circum- 
stance, the  activity  of  the  brain  not  being  limited  to 
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any  particular  temperament,)  that  the  smooth,  soft, 
and  flabby  flesh,  is  sparingly  supplied  with  hair. 
Here  again  is  the  constant  agreement  between  it 
and  the  vital  energies,  which,  in  these  instances, 
are  proverbially  feeble  and  liable  to  numerous 
diseases  remarkable  for  a deficiency  of  constitutional 
tone.  If  we  extend  the  view  and  glance  at  the  large 
class  of  individuals  who,  from  childhood  to  maturity, 
may  be  described  as  delicate,  or  possessing  little  of 
the  robustness  or  exuberance  of  health,  it  will  be  ob- 
served that  these  relations  almost  universally  prevail. 
It  may,  perhaps,  be  urged  by  those  who  admit  them, 
that  their  existence  does  not  establish  the  theory  pro- 
pounded. Will  it  be  argued  that  the  hair  performs 
no  essential  function  ? It  is  not  an  accidental  pro- 
duction; nor  are  its  conditions,  with  respect  to  the 
character  of  the  powers  of  life,  sufficiently  capricious 
to  disturb  a general  law.  Everything  in  creation  has 
its  utility,  and  when  we  reflect  on  the  quantity  and  dis- 
tribution of  the  external  provision,  in  connexion  with 
the  diversified  endowments  of  the  animal  economy,  it 
is  impossible  to  conclude  that  it  is  destitute  of  a vital 
office.  We  are  the  first  to  suggest  the  nature  of  it, 
and  our  attention  was  drawn  to  it,  not  from  a liveli- 
ness of  imagination  or  a tendency  to  indulge  in  loose 
conjectures,  but  from  a long  and  laborious  investiga- 
tion of  the  laws  and  pervading  influence  of  the  nervous 
system.  If  we  are  wrong,  we  furnish  ample  means  for 
the  correction  of  our  errors. 

cclxix.  We  shall  now  proceed  to  show  that  the 


NERVOUS  DISEASES. 


313 


situations  in  which  the  hair  particularly  abounds, 
are  distinguished  by  the  concentration  of  nervous 
matter  exercising  important  nervous  functions.  The 
eye-brows  and  eye-lashes  are  striking  illustrations  of 
the  fact.  Its  presence  in  these  organs  may,  perhaps, 
be  regarded  as  protecting  the  eye  from  dust  and  pei- 
spiration.  It  has  other  and  more  urgent  duties. 
When  we  consider  the  great  amount  of  nervous  power 
in  association  with  the  instruments  of  vision,  impart- 
ing sensibility  and  motion  to  them  in  a refined 
degree ; and  further,  the  necessity  of  their  action  to 
the  well  being  of  man,  the  external  provision  is  in 
beautiful  harmony  with  the  requirements.  The  per- 
ceptive faculties,  agreeably  to  the  views  of  the  phre- 
nologist, occupy  the  ridge  along  which  the  eye-brows 
are  placed,  and  this  may  be  another,  and  an  equally 
essential  circumstance,  demanding  the  presence  of  the 
hah.  Its  amount  in  this  region  varies  in  different 
individuals,  and  will  generally  be  found  in  accordance 
with  the  prevailing  character  of  the  vital  energies. 
Observation  will  discover  few,  if  any,  well  marked 
exceptions. 

cclxx.  That  the  face  possesses  a large  quantity  of 
nerves  will  not  be  questioned,  whether  it  be  studied 
in  reference  to  expression  or  the  other  motory  uses  of 
its  organs.  The  acute  sensibility  of  the  lips,  and 
their  constant  play  in  speaking,  eating  and  drinking ; 
and,  also,  the  powerful  action  of  the  jaws  in  the  pro- 
cess of  mastication,  are  conditions  demanding  a liberal 
distribution  of  nervous  matter,  and  the  regions  in 
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which  it  exists,  are  the  most  profusely  endowed  with 
hair.  The  upper  and  the  lower  lip,  and  the  angle  of 
the  jaws,  are  peculiarly  the  seat  of  it,  and  it  is  as 
strictly  a measure  of  nervous  power,  as  is  the  sensi- 
bility or  motion  of  any  part  of  the  body.  It  is  needless 
to  remark,  that  it  is  in  these  situations  a general  indica- 
tion of  the  vigorous  properties  of  the  animal  system.  It 
is  a manifestation  of  the  exuberance  of  the  riches  of 
nature.  When  do  we  see  in  the  delicately  formed 
these  outward  marks  of  virility  and  power  ? The  few 
scattered  hairs  will  often  elucidate  with  considerable 
accuracy  the  constitutional  peculiarities.  It  must  not, 
however,  be  imagined  that  the  comparative  absence  of 
them  necessarily  implies  weakness  or  a deficiency  in 
structural  conditions.  The  individual  may  be  distin- 
guished by  strength  or  agility,  hence  such  an  infer- 
ence would  not  be  just.  These  corporeal  attributes 
may  exist,  and  yet  may  not  he  accompanied  with  a 
redundancy  of  vital  energies  prone  to  sensual  gratifica- 
tions. It  is  to  these  qualities,  irrespective  of  the 
development  and  form  of  the  animal  frame,  that  the 
observations  largely  apply. 

cclxxi.  The  human  thorax  furnishes  the  next  illus- 
tration. It  would  be  a waste  of  time  to  expatiate  on 
the  importance  of  the  functions  of  the  lungs,  their 
co-operation  in  the  chemical  changes  of  the  blood ; 
and  equally  so  to  attempt  to  show  that  their  activity 
is  in  relation  to  the  prevailing  powers  of  life.  There 
is  no  part  of  the  body  more  constantly  supplied  with 
hair,  in  the  robust,  than  the  chest ; and  it  is  almost 
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as  invariably  absent  or  exceedingly  deficient  in  persons 
who  are  delicate.  In  the  extensive  class  of  the  con- 
sumptive, or  those  pre-disposed  to  the  disease,  taking 
it  for  granted  that  neither  this  nor  the  tendency  to 
it,  has  been  induced  by  gross  excesses  or  reckless- 
ness of  conduct,  the  chest  will  seldom  be  found 
hairy.  The  want  of  capacity  is  not  a more  general 
condition  than  its  comparative  smoothness.  What  then 
is  the  inference  which  flows  from  this  circumstance  ? 
Do  we  not  again  observe  that  this  external  provision 
which  nature  has  given,  is  in  perfect  keeping  with 
the  vigour,  and  hence  with  the  necessities  of  the  animal 
economy?  If  its  use  be  to  protect  certain  regions 
from  cold,  why  should  it  be  conferred  in  the  greatest 
profusion  on  those  whose  character  of  constitution 
requires  it  the  least  ? If  we  regard  it,  however,  as 
indissolubly  connected  with  the  activity  or  fulness 
of  the  vital  energies, — as  a medium  by  which  im- 
portant relations  are  established  between  these  ener- 
gies and  the  external  world,  modifying,  in  some 
mode,  the  distribution  of  the  animating  power, 
common  to  both,  its  function  is  not  less  evident 
than  that  of  the  branches  and  leaves  of  a tree,  the 
structure  and  position  of  which  are  adapted  to  main- 
tain corresponding  relations  with  the  same  universal 
agent.  And  let  it  not  be  imagined  that  these  are  in- 
terrupted on  the  destruction  of  the  luxuriant  foliage. 
The  naked  arms  and  crowding  twigs  present  condi- 
tions proportionate  to  the  existing  demands.  Their 
countless  points  are  spread  widely  out,  fan-like  in 
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form,  to  expose  the  largest  possible  surface  to  the  per- 
vading principle  of  creation,  as  essential  to  its  dimi- 
nished sphere  of  vital  operations,  as  when  in  the 
affluence  of  its  awakened  resources  it  produces  flowers 
or  fruit.  In  this  view  how  exciting  is  the  contemplation 
of  the  vegetable  kingdom  in  the  season  of  its  repose ; 
and  how  various  are  the  speculations  which  the  study 
of  it  opens  upon  the  inquiring  understanding. 

cclxxii.  The  hair  on  the  chest  frequently  gives  in- 
dications of  electricity,  and  it  is  not  irrational  to 
suppose  that  it  may  have  some  necessary  connexion 
with  the  aerating  process  of  the  lungs.  The  fact,  in 
reference  to  the  theory  proposed,  is  replete  with  in- 
terest. Its  occurring  only  in  certain  conditions  of  the 
atmosphere,  is  no  objection.  It  is  perhaps  these  con- 
ditions, not  at  all  understood  in  their  relations  to  sur- 
rounding objects,  that  may  peculiarly  call  into  play 
this  external  provision. 

cclxxiii.  There  is  a striking  difference  in  the  dis- 
tribution of  the  hair  on  the  posterior  and  anterior 
parts  of  the  body.  It  is  often  found  in  considerable 
quantity  on  the  abdomen,  as  well  as  on  the  chest. 
The  surface  of  the  former  may  be  said  to  be  in  con- 
tact with  the  greater  part  of  the  chylopoetic  viscera, 
and  hence,  even  in  regard  to  these,  it  may  exercise  a 
particular  function.  It  certainly  abounds  in  the  ratio 
of  the  existing  vital  energies. 

We  have,  in  a previous  page,  pointed  out  an  im- 
portant distinction  with  respect  to  the  necessity  of 
the  hair  in  relation  to  different  organs,  which  it 
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is  essential  to  keep  in  mind.  It  may  not  be  impe- 
ratively wanted  by  those,  which,  from  the  nature  ot 
their  offices,  can  readily  relieve  any  undue  excitement 
or  nervous  derangement,  within  certain  limits,  by  their 
increased  action,  as  the  thoracic  and  abdominal  viscera. 
The  head,  the  face  and  other  regions  of  the  body,  are 
differently  circumstanced.  The  mental  operations  are 
confined  to  the  brain,  the  animating  principle  of  which 
being  subject  to  extraordinary  modifications,  from  the 
influence  of  moral  and  other  causes,  necessitates  the 
existence  of  such  a provision.  The  same  argument  is 
applicable,  in  a lesser  degree,  to  other  organs  in 
which  the  nervous  functions  predominate.  According 
to  this  view,  we  should  not  expect  the  anterior  surface 
of  the  thorax  and  abdomen  to  be  profusely  covered 
with  hair. 

cclxxiv.  There  is  another  region  in  which  this  is 
always  found,  and  where  a large  amount  of  nervous 
matter  exists,  viz.,  the  axilla.  It  is  the  seat  of  an  ex- 
tensive plexus  of  nerves  composed  of  the  four  lower 
cervical  and  the  first  dorsal,  from  which  the  arm, 
hand  and  fingers,  the  shoulder  joint  and  several 
muscles,  are  supplied.  From  this  source  they  derive 
the  power  of  motion  and  sensibility.  Again  we  ob- 
serve that  this  nervous  condition  is  accompanied  with 
hair ; and,  when  we  consider  it  in  relation  to  its  im- 
mediate organs,  liable  to  violent  action  in  the  various 
pursuits  and  occupations  of  life,  it  appears  to  have 
here  its  appropriate  and  necessary  function.  The 
degree  in  which  it  abounds,  in  this  situation,  is  in 
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harmony  with  its  general  prevalence,  clearly  showing 
that  if  it  exercise  an  esential  office  in  one  region,  it 
must  equally  in  another.  If  it  be  an  external  appen- 
dage without  any  specific  use,  it  is  singular  that  it 
should  have  such  remarkable  relations  to  the  cha- 
racter of  the  vital  powers.  Were  the  distribution  of 
it  the  same  in  the  delicate  as  the  robust,  it  would  be 
in  vain  to  attempt  to  connect  it  with  any  constitu- 
tional peculiarities. 

cclxxv.  The  pubis,  in  both  sexes,  is  copiously  en- 
dowed with  hair.  The  parts  in  its  immediate  vicinity 
are  possessed  of  extreme  sensibility,  consequently 
are  liberally  furnished  with  nerves.  It  is  not  necessary 
to  particularize  the  extraordinary  changes  of  condition 
to  which  they  are  subject.  They  need  no  elucidation. 
There  is  no  region,  save  the  head,  where  the  co-opera- 
tion of  the  external  provision  is  more  imperatively  re- 
quired than  here.  It  is  associated  with  organs  minis- 
tering to  the  gratification  of  powerful  instincts,  and 
its  profuseness  will  be  found  to  be  in  the  ratio  of 
the  innate  vigour  of  the  vital  operations.  Concern- 
ing any  other  office  that  it  may,  with  propriety,  be 
supposed  to  exercise,  we  shall  from  obvious  reasons 
make  no  remarks.  This  would  not,  however,  explain 
its  action  in  other  situations. 

cclxxvi.  Hair,  in  the  male,  is  developed  around 
the  external  parts  of  the  anus.  Its  absence  in 
the  female,  may  possibly  appear  to  militate  against 
the  use  assigned  to  it.  The  further  considera- 
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tion  of  the  subject  will,  nevertheless,  not  only  re- 
move any  objection  arising  from  such  discrepancy, 
but  will  tend  in  a peculiar  manner  to  confirm  the 
justness  of  the  views  propounded.  This,  and  other 
extraordinary  differences  between  the  sexes,  will  throw 
great  light  on  the  influence  of  important  organs  in 
the  animal  economy.  The  function  of  the  sphincter 
ani  implies  the  existence  of  great  nervous  power,  and 
in  especial  relation  to  the  spinal  marrow.  Its  perma- 
nent constriction  is  overcome  only  by  the  occasional 
urgent  necessities  of  nature. 

cclxxvii.  The  entire  surface  of  the  body,  with  few 
exceptions,  is  covered  with  hair,  and  though  in  many 
individuals  it  is  too  fine  to  arrest  attention,  in  others  it 
is  exceedingly  apparent.  It,  also,  abounds  the  most  in 
those  situations  which  are  subject  to  frequent  or  violent 
action,  as  the  superior  and  lower  extremities,  and  par- 
ticularly over  the  large  muscles  brought  into  play  on 
the  posterior  region  of  the  limbs.  And  further,  it  is 
found  to  prevail  in  greater  quantity  in  those  whose 
occupations  are  active,  than  in  persons  engaged  in 
sedentary  pursuits.  Compare  the  legs  of  those  whose 
daily  business  it  is  to  walk  great  distances,  with  others, 
strangers  to  the  exercise ; or  the  arm  and  hand  of  the 
man  who  wields  a heavy  instrument  with  one  inde- 
pendent of  labour, — supposing  the  temperaments  or 
constitutional  characteristics  of  the  individuals  to  be 
similar,  and  a striking  difference  will  at  once  be 
evident.  In  all  these  cases  we  perceive  an  illustration 
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of  the  law  laid  down,  in  reference  to  the  function  of 
the  hair.  The  quantity  is  generally  proportionate  to 
the  existing  vital  actions. 

We  are  fully  sensible  of  the  difficulties  of  this  in- 
quiry. Were  they  not  inseparably  connected  with  it, 
the  present  train  of  thought  would  not  have  been  the 
first  attempt  to  explain  the  function  of  this  widely 
pervading  external  provision.  We  should  have  had 
the  advantage  of  the  observations  of  others  to  guide  or 
enlighten  our  investigations.  The  subject,  however,  has 
hitherto  been  a virgin  soil  in  physiology.  It  has 
been  as  little  cultivated  as  if  it  had  not  had  an  ex- 
istence. On  this  ground  our  views  have  some  claim 
to  indulgence.  Not  that  error  should  receive  favour, 
but  that  speculations,  on  an  untrodden  path  of  re- 
search, should  be  treated  in  a candid  and  liberal 
spirit.  A distinguished  writer  observes  : “ it  is  diffi- 
cult to  assign  a plausible  use  for  the  hair.  That  of 
the  head  has  already  engaged  our  attention : but  the 
hair  which  appears  on  certain  parts  at  the  age  of 
puberty,  and  not  till  then,  and  that  on  the  chin  and 
upper  lip  of  the  male  sex  only,  set  our  ingenuity  at 
defiance.”*  Whether  we  consider  sex,  age,  tempera- 
ment or  other  circumstances,  it  is  too  generally  dis- 
tributed and  associated  with  constitutional  peculi- 
arities, not  to  perform  some  vital  duties. 

This  provision  cannot  be  ascribed  to  a capricious 
freak  of  nature.  To  any  fortuitous  action  of  organic 
elements.  It  is  in  intimate  union  with  the  nervous 
* Professor  Dunglison,  M.D.,  opus  cit.,  vol.  I.,  p.  106. 
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system  in  its  superficial  or  external  relations,  in- 
fluencing the  distribution  of  the  nervous  fluid,  by 
which  the  balance  of  the  powers  of  life  is  on  ordinary 
or  extraordinary  occasions,  maintained.  It  is,  there- 
fore, evident  that  wherever  nervous  matter  abounds, 
whether  as  a centre,  confining  within  itself  important 
operations,  or  whence  nerves  radiate  to  other  organs ; 
or  indeed  whether  we  examine  the  external  surfaces, 
which  are  either  the  seat  of  or  in  the  immediate 
vicinity  of  extensive  vital  processes,  it  is  found,  as  a 
univera!  law,  that  the  hair  is  proportionate  to  the 
activity  of  these  processes,  and  that  the  quantity,  in 
different  individuals,  is  not  only  in  the  ratio  of  the 
innate  vigour  of  the  animal  system,  but  is  likewise 
augmented  in  particular  regions  by  the  stimulus  im- 
parted by  exercise. 

cclxxviii.  The  reader,  in  analysing  the  foregoing 
views,  will  necessarily  have  his  attention  frequently 
arrested,  by  the  obvious  and  apparently  perplexing 
question,  how  will  the  writer  deal  with  the  diversities 
between  the  sexes  in  regard  to  this  presumed  provi- 
sion ? The  female  has  not  the  masculine  attributes 
of  the  beard  or  the  hair  on  the  chest.  She  has  the 
luxurious  softness  of  the  skin  and  the  swelling  pro- 
minence of  the  breasts.  These  are  some  of  her  pe- 
culiarities. She  is  cast  in  a finer  mould,  and  differs 
not  less  in  the  character  of  her  mind  than  in  the  deli- 
cate structure  of  her  frame.  The  mental  and  bodily 
qualities  of  the  two  are  widely  dissimilar,  and  the 
conformation  of  each  is  fitted  for  its  special  offices ; 
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and  though  exceptions  may  present  themselves  to  any 
broad  line  of  distinction,  they  do  not  disturb  it.  She 
is  less  in  stature,  her  bones  are  proportionably  more 
slender,  the  muscles  by  which  they  are  clothed  are 
less  developed,  her  limbs  are  rounder,  the  chest 
less  in  capacity,  the  lungs  less  active,  and  their  func- 
tions are.  much  less  often  aroused  by  the  pleasures 
and  pursuits  of  life  : the  hips  and  the  abdomen  are 
relatively  larger,  the  heart  is  smaller,  and  the  arterial 
current  less  stimulating  and  vigorous.  The  important 
nervous  centres  and  their  numerous  nerves,  are  less 
than  in  man,  and  her  brain  varies  from  his  not  less 
in  form  than  in  the  tendencies  and  range  of  its 
faculties. 

These  are  some  of  the  circumstances  by  which  she  is 
distinguished.  They  all , save,  perhaps,  those  associated 
with  the  sexual  functions , imply  a correspondinyly  more 
limited  amount  of  vital  action : and  were  we  to  leave 
out  of  consideration  other  diversities,  these  alone, 
according  to  the  theory  propounded,  would  lead  us  to 
calculate  on  dissimilar  cutaneous  conditions.  In  none 
of  the  regions  previously  contemplated,  have  we  the 
same  quantity  of  nervous  matter,  consequently  the  phe- 
nomena, characterizing  its  operations,  should  be  in  per- 
fect harmony  with  it.  Such  is  indeed  the  case.  These 
differences,  however,  will  not  explain  the  comparative 
absence  of  hair  in  certain  situations.  We  must  look  to 
other  and  more  influential  causes  for  its  elucidation,  the 
analysis  of  which,  if  successfully  conducted,  will  be 
shown  to  accord  with  the  whole  of  these  inquiries. 
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cclxxix.  The  organs,  peculiar  to  the  female,  when 
maturely  developed,  impart  to  the  animal  system  a 
distinctive  character,  by  bringing  into  efficient  play 
extraordinary  powers  of  action  : in  other  words,  there 
is  an  entire  modification  of  every  function.  If  we 
imagine  that  their  influence  is  confined  to  the  sphere  of 
their  own  immediate  operations,  we  shall  entertain  a 
very  inadequate  view  of  the  vast  field  of  vital  pheno- 
mena, their  source,  nature  and  causes  of  disturbance. 
The  addition  of  these  organs  constitutes  the  creation 
of  a new  being,  in  many  respects  like  the  male,  but  not 
precisely  in  any  one  particular.  The  senses  and  all  the 
instruments  of  life,  may  perform  the  same  general 
offices,  but  they  will  differ  from  his  in  force,  tone,  effect, 
or  comprehensiveness  of  action.  The  uterus  and  the 
mammae  have  their  associated  nervous  conditions, 
which  permanently  change  the  distribution  of  the 
blood  and  nervous  energy,  not  in  certain  regions  only, 
but  throughout  the  whole  frame  : and  on  this  view  we 
shall  be  able  to  account  for  the  differences  between  the 
sexes  in  regard  to  the  external  provision  of  the  hair. 

cclxxx.  Until  the  age  of  puberty  the  salient  pecu- 
liarities of  the  sexes,  in  reference  either  to  body  or 
mind,  are  not  well  marked.  They  have  the  same  soft 
and  downy  skin.  The  awakening  influence  of  the 
generative  system  creates  fresh  centres  of  activity. 
The  breasts  of  the  one  are  enlarged.  The  vocal  organs 
of  the  other  are  strengthened  ; and  with  the  exercise 
of  the  aroused  functions,  the  hair  appears  on  the  pubis 
of  each,  but  on  the  face  and  chest  of  the  male  only,  as 
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well  as  in  increased  quantity  on  the  cutaneous  surface 
generally.  We  thus  perceive  that  the  creation  of  new 
vital  processes,  and  the  stimulus  they  impart  to  the 
powers  of  life,  are  invariably  accompanied  with  a pro- 
portionate change  in  the  character  of  the  external  pro- 
vision. Why  this  is  not  equally  apparent  in  the  face 
and  on  the  chest  of  the  female,  is  readily  explained 
on  the  principles  here  laid  down.  If  the  augmented 
vital  action  of  any  part  of  the  body  gives  rise  to  the 
growth  of  the  hair,  whatever  tends  to  enfeeble  this 
action  in  any  particular  region,  from  the  presence  of 
organs  in  the  one  sex,  which  are  absent  in  the  other, 
should  according  to  the  same  reasoning  be  followed 
by  corresponding  effects.  The  mammae  and  the 

UTERUS  ARE  THE  ORGANS  WHICH  MODIFY  THE  CON- 
DITIONS of  the  skin.  They  draw  to  themselves  the 
blood  and  nervous  energy  essential  to  their  development, 
which  in  the  male  are  largely  distributed  throughout 
the  animal  system.  The  new  life  which  they  excite 
in  their  own  immediate  regions,  produces  the  remark- 
able alteration  in  the  form  of  the  bust,  the  hips  and 
the  neighbouring  parts,  which  so  materially  heighten 
the  attractions  of  woman. 

These  extraordinary  changes  cannot  take  place, 
except  at  the  expense  of  the  two  systems, — the  cir- 
culatory and  the  nervous : nor  can  they  occur  in 
certain  regions,  without  a less  amount  of  blood  and 
nervous  energy  being  necessarily  left  to  invigorate 
the  functions  of  the  skin,  as  well  as  of  other  organs. 
The  comparatively  feeble  external  actions  are  the  cause 
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of  the  predominance  of  the  adipose  tissue  in  the 
female,  giving  to  the  limbs  their  beautiful  rotundity, 
and  to  the  rest  of  the  body  its  fulness  and  softness. 
The  deposition  of  fat  is  more  frequently  observed  in 
the  other  sex,  after  the  prime  of  life,  when  the  prevail- 
ing vital  processes  become  similar  in  character.  Its  pre- 
sence invariably  indicates  a proportionate  decline  in 
the  amount  of  blood  distributed  to  the  cutaneous  and 
subjacent  tissues.  The  capillaries  diminish  in  num- 
ber and  activity  with  its  gradual  accumulation,  and 
everything  that  weakens  their  energies,  such  as  ease 
of  mind,  slothfulness,  long  hours  of  sleep,  inactivity 
of  body,  and  particular  articles  of  diet,  accelerate 
this  condition  of  the  external  parts.  Numerous  facts 
may  be  adduced  in  illustration  of  this  truth. 

A tendency  to  obesity  frequently  occurs  in  in- 
fancy and  childhood,  and  far  more  generally  in  those  of 
a scrophulous  or  leuco-plegmatic  habit,  than  in  the  ner- 
vous and  muscular.  The  vital  powers  of  the  former  are 
proverbially  deficient  in  tone  and  vigour.  In  man,  and 
in  many  of  the  higher  classes  of  animals,  it  is  mostly 
accompanied  with  a striking  alteration  in  the  quality 
and  quantity  of  hair.  In  horses,  how  sleek  and  fine 
the  coat  becomes  when  they  arrive  at  a point  a little 
beyond  that  which  fits  them  for  active  exercise,  com- 
pared with  the  ill-fed,  but  equally  well-groomed.  The 
change,  however,  is  most  obvious  in  swine.  There  is 
a marked  diminution  both  in  the  number  and  strength 
of  the  bristles,  during  the  process  of  fattening.  And 
in  those,  which,  from  their  breed,  are  peculiarly  dis- 
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posed  to  it,  the  cutis  is  remarkably  free  from  them. 
In  the  wild  state,  in  which  the  animals  are  impelled 
by  urgent  necessities  to  go  in  search  of  food,  and 
often  procure  it  with  great  difficulty,  we  perceive  very 
dissimilar  conditions  of  the  cutaneous  tissues.  The 
bristles  are  numerous  and  of  great  strength.  They 
are  evidence  of  a corresponding  difference  of  the  en- 
tire organization.  The  active  exercise,  and  the  stimu- 
lating, rather  than  the  feeding  qualities  of  the  ingesta, 
are  circumstances  which  impart  a high  degree  of  vi- 
tality to  every  region  of  the  body.  Hence  the  cha- 
racter of  the  external  provision  is  in  harmony  with 
the  induced  actions.  Whenever  these  are  modified 
by  the  interest  or  culture  of  man,  a proportionate 
change  invariably  takes  place  in  the  endowments  of 
the  skin. 

cclxxxi.  The  foregoing  explanation  of  the  organic 
conditions  of  the  human  female,  and  the  accompany- 
ing functional  phenomena,  will  not  be  questioned. 
Their  relation  to  each  other  is  too  intimate  and  evi- 
dent to  be  matters  of  doubt.  The  diversities,  there- 
fore, with  respect  to  the  development  of  the  hair  in 
the  two  sexes,  are  fraught  with  no  insuperable  diffi- 
culties. The  proposed  theory  is  equal  to  their  solu- 
tion, nor  is  there  anything  forced  in  its  application. 

cclxxxii.  These  views  are  further  confirmed  by 
other  facts  and  considerations.  If  the  development 
and  activity  of  the  mammae  and  uterus  modify  the 
growth  of  the  hair,  it  is  natural  to  suppose,  that 
the  cessation  of  their  functions  would,  in  some 
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degree,  affect  the  conditions  of  the  external  surface. 
Not  that  the  withdrawal  of  their  influence  breaks 
down  the  distinctions  in  the  tone  and  energy  of  the 
vital  powers  of  the  two  sexes.  This  is  not  possible. 
It  approximates,  nevertheless , the  one  to  the  other , by 
certain  extraordinary  phenomena . The  face  of  the 

female,  that  had  previously  its  scarcely  perceptible 
down,  frequently  indicates,  at  the  change  of  life,  the 
unquestionable  presence  of  hair,  especially  on  the  chin 
and  upper  lip,  which  increases  with  age.  Whilst  it  is 
becoming  thin  and  gray  on  the  head  and  other  re- 
gions, it  is  often  unequivocally  displayed  in  those  si- 
tuations, as  if  its  growth  had  only  been  suspended  by 
the  activity  of  the  generative  apparatus  and  its  associ- 
ated organs.  These  having  ceased  to  draw  to  them- 
selves the  blood  and  the  nervous  principle,  the  circu- 
latory and  nervous  systems  adapt  themselves  to  new 
conditions,  and  one  of  the  numerous  results,  is  the 
appearance  of  hair , which  is  singularly  corroborative 
of  the  proposed  theory. 

cclxxxiii.  There  is  another  phenomenon  which  il- 
lustrates the  influence  of  the  generative  system  in 
the  female.  In  man,  the  external  parts  of  the  anus 
are  provided  with  hair.  In  woman,  it  does  not 
exist.  Its  absence  here,  as  in  other  situations,  is  to 
be  ascribed  to  the  controlling  agency  of  the  uterine 
system.  This,  as  already  observed,  imparts  not  only 
a distinctive  character  to  the  functions  of  life  gene- 
rally, but  affects  in  an  especial  manner  those  of  adja- 
cent structures.  Hence  this  difference  between  the 
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sexes.  The  circumstance  is  exceedingly  interesting 
in  this  point  of  view.  It  clearly  shows  that  extensive 
vital  actions  peculiar  to  the  one,  exert  an  extraordinary 
influence  on  the  conditions  of  the  skin.  In  this  in- 
stance, they  prevent  the  growth  of  the  hair  in  a region 
which  in  man  is  endowed  with  it. 

cclxxxiv . According  to  the  train  of  reasoning  here 
pursued,  the  distribution  of  the  hair,  in  the  female, 
is  in  perfect  relation  with  the  nature  of  her  vital  en- 
ergies. Her  nervous  system  is  less  developed,  and 
much  less  active  in  reference  to  the  digestive,  oxyge- 
nating and  assimilating  processes ; and  is  also  much 
less  frequently  excited  by  the  stirring  pursuits,  the 
laborious  occupations,  and  the  free  or  generous  living  of 
the  male  ; and,  therefore,  if  the  external  appendage  per- 
form an  important  function  in  connexion  with  the  ner- 
vous principle,  or  the  aroused  and  vigorous  conditions 
of  life,  it  is  clearly  less  imperatively  required  by  woman. 
If,  however,  in  addition  to  these  circumstances,  which 
none  will  question,  we  take  into  account  the  existence 
and  operations  of  the  uterus  and  its  associated  or- 
gans, all  centres  of  powerful  nervous  action,  and 
exercising  an  influence  on  every  fibre  of  the  body ; 
there  are  other  causes,  which  conjointly  with  the 
foregoing,  are  amply  sufficient  to  explain  the  diver- 
sities in  the  distribution  of  the  hair. 

These  principles  and  the  arguments  by  which  they 
are  supported,  we  leave  to  the  candid  consideration  of 
the  inquiring  and  enlightened  mind.  If  they  fail  to  en- 
force conviction  of  then-  entire  soundness,  they  will  have 
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the  merit  of  investing  a subject,  hitherto  unapproached 
by  the  physiologist,  with  no  ordinary  interest.  Nor 
will  it  be  denied  that  the  investigation  has  brought 
into  prominent  notice,  certain  relations  between  the 
conditions  of  the  vital  powers  and  the  hair,  to  which 
attention  was  previously  in  no  degree  directed.  It  is 
trite  to  remark,  that  truth  is  always  valuable  and 
fraught  with  important  applications.  This  is  its  uni- 
versal law.  Every  approximation  towards  it,  is  en- 
larging the  boundaries  of  knowledge  and  giving  to 
man  a wider  sway  over  nature. 

These  views  will  be  found  to  have  an  intimate 
bearing  on  the  conditions  of  the  skin,  whether  cha- 
racterized by  disease,  baldness  or  grayness.  In  the 
present  stage  of  the  undertaking,  it  would  be  prema- 
ture to  offer  any  suggestions  on  this  head.  Several 
will  readily  present  themselves  to  the  scientific  prac- 
titioner. 

cclxxxv.  We  shall  further  attempt  to  elucidate 
another  remarkable  difference  between  the  sexes, 
which  is  alone  explicable  on  these  principles.  Woman 
is  much  less  liable  to  baldness  than  man.  The  hair 
frequently  becomes  thin  after  the  prime  of  fife,  but  it 
does  not  generally  leave  large  spaces  of  the  scalp  un- 
covered ; nor  does  it,  as  a rule,  become  gray  so  early, 
or  to  the  same  extent,  as  in  the  male.  This  is  sometimes 
said  to  arise  from  the  solicitude  of  nature  to  preserve 
the  attractions  of  the  female.  It  is  certainly  pleasing 
to  contemplate  her  in  this  light, — an  object  of  especial 
care ; and  an  ungracious  task  to  disturb  so  grateful 
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an  illusion.  But  if  her  beauty  were  a particular  con- 
sideration, why  does  nature  allow  it  to  depart  from 
the  eyes,  the  features,  the  complexion,  and  the 
limbs,  which  lose  the  ease  and  grace  of  motion; 
or  indeed  from  the  mind,  playful  and  spiritual  in  its 
manifestations  in  the  maturity  of  her  charms  ? She 
is,  however,  obedient  to  the  laws  of  her  organization, 
and  unfortunately  is  not  exempt  from  any  of  the  evils 
inseparable  from  living  structures.  Every  effect  has 
its  specific  cause,  and  the  discrepancy  between  the 
sexes,  in  regard  to  the  conditions  of  the  hair,  may  be 
shown  to  be  in  accordance  with  a corresponding  dif- 
ference in  the  prevailing  character  of  the  powers  of 
life. 

cclxxxvi.  We  have  in  the  foregoing  pages  illus- 
trated the  influence  of  the  uterine  system  and  mammae, 
on  the  form  and  diversified  functions  of  the  body. 
These  are  centres  of  action  peculiar  to  the  female, 
and  the  further  analysis  of  them  will  show,  that  the 
less  tendency  to  baldness  and  grayness  is  to  be  ascribed 
to  their  controlling  agency.  Man,  in  the  full  exercise 
of  his  powers,  has  no  organs  which  may  with  propriety 
be  designated  supernumary.  All  his  endowments  are 
essential  to  his  existence,  the  gratification  of  his  feel- 
ings, and  the  performance  of  his  various  duties. 
When  he  has  attained  his  prime,  exhibiting  the  vi- 
gorous play  of  the  abounding  and  elastic  energies  of 
life,  the  silent  and  unperceived  steps  of  decline  gra- 
dually steal  upon  his  frame.  The  intimations  of  its 
progress  are  some  time  before  they  awaken  attention. 
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They  at  last  tell  their  story,  and  in  language  that 
differs  in  each  individual,  according  to  constitutional 
peculiarities,  the  occupations  that  have  formed  eithei 
the  business  or  the  pleasure  of  existence,  and  the 
habits  that  have  been  the  rule  of  his  conduct,  ihe 
commencement  of  the  season  of  decay,  is  not  cha- 
racterized BY  THE  CESSATION  OF  ANY  FUNCTIONS, 
WHICH,  HAVING  ACCOMPLISHED  THE  SPECIAL  END 
FOR  WHICH  THEY  WERE  DESIGNED,  WITHDRAW  THE 
VAST  INFLUENCE  THEY  HAVE  EXERCISED.  There 

are  no  organs  endowed  with  such  functions.  Did 
they  constitute  a part  of  his  system,  their  operations 
and  subsequent  change  would  have  their  appropriate 
manifestations,  definite  and  intelligible  to  the  ob- 
server. Woman  has  these  organs.  The  transition 
from  the  full  enjoyment  of  her  powers  to  the  sub- 
siding susceptibility  of  the  uterine  system,  is  marked 
by  phenomena  widely  different  from  those  which  dis- 
tinguish man.  The  uterus  and  the  mammae  gradually 
decline,  as  centres  of  activity,  setting,  if  the  term  may 
be  allowed,  the  blood  and  nervous  principle  at  liberty, 
to  minister  to  the  general  necessities  of  the  body. 
They  make  no  demands  upon  either,  consequently  the 
animating  agent,  thus  relieved  from  its  local  engage- 
ments, whether  of  a periodical  or  occasional  character, 
may  be  reyarded  as  an  addition  to  wliat  already  exists, 
pcrforminy  other  offices.  Hence  the  interesting  fact, 
that  on  the  cessation  of  the  uterine  functions  the  hair 
frequently  appears  upon  the  chin  and  lip.  Its  deve- 
lopment, in  these  regions,  is  an  extraordinary  illustra- 
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tion  of  the  truth  of  these  views.  The  nervous  prin- 
ciple that  was  previously  called  into  play  by  the  re- 
quirements of  the  uterus,  being  freed  from  the  duties 
associated  with  its  operations,  becomes  inevitably  the 
property  of  the  animal  system  at  large.  It,  also, 
follows  that  the  several  structures,  which  had  been 
most  influenced  by  the  temporary  vital  conditions  of 
this  organ,  will  be  the  most  obviously  affected  by  its 
virtual  destruction,  and  these  are  the  skin  and  its  en- 
dowments. The  growth  of  the  hair  on  the  face,  shows 
that  a new  or  greatly  invigorated  action  is  induced. 
It  is  indubitable  evidence  of  increased  vital  energy  on 
the  cutaneous  surface.  Plants  are  not  rapidly  deve- 
loped, except  at  the  expense  of  a proportionate  aug- 
mentation of  the  elements  of  nutrition.  The  pervading 
agent  by  which  these  are  combined  and  fashioned  into 
various  products,  must  exist  in  the  living  tissues.  This 
is  a law  of  nature,  and  it  is  displayed  equally  in  the 
animal  and  vegetable  kingdoms.  Then  whence  is  de- 
lived  the  vitality  that  strengthens  the  growth  of 
the  hair  on  the  face  of  the  female,  at  and  subse- 
quent to  the  change  of  life  ? Is  it  an  effect  inde- 
pendent of  a cause?  What  produces  the  difference 
between  the  sexes,  at  this  period,  in  regard  to  this  ex- 
ternal provision  ? The  answer  clearly  is,  the  cessa- 
tion OF  THE  UTERINE  SYSTEM  AND  ITS  ASSOCIATED 
ORGANS.  The  interruption  to  their  demands,  is  equi- 
valent to  an  addition  of  the  animating  principle  to 
the  cutaneous  structures,  and  its  presence  is  mani- 
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fested  by  the  remarkable  phenomena  which  fall  under 
observation. 

cclxxxvii.  If  such  an  alteration  in  the  play  of  vital 
action  gives  rise  to  the  growth  of  the  hair,  in  particular 
regions,  it  is  easy  to  explain  why  woman  is  less  fre- 
quently bald  or  gray  than  man.  At  the  time  when 
these  changes  take  place,  in  the  latter,  they  are 
arrested,  retarded  or  modified,  in  the  female,  by  the 
greater  or  longer  sustained  activity  of  the  shin,  arising 
from  the  cessation  of  the  uterine  functions.  We  have  here 
a striking  dissimilarity  in  the  effects,  and  a correspond- 
ing difference  in  the  causes  in  operation.  The  con' 
elusions  are  established  by  the  strictest  rules  of  philo- 
sophical analysis.  We  have  pointed  out  the  distinc- 
tions in  the  conformation  of  the  two  sexes  : have 
shown  that  there  are  organs  in  the  one  which  are  not 
present  in  the  other,  and  have  elucidated  the  pecu- 
liar influence  they  exert  on  the  structure  and  func. 
tions  of  the  body ; and  lastly,  have  remarked,  that,  at 
the  decline  of  life,  in  the  female,  (when  the  most 
important  of  these  organs  may  be  regarded  as  virtually 
withdrawn,  as  centres  of  extraordinary  activity,)  a 
material  change  is  induced  in  the  conditions  of  the 
whole  nervous  system,  which  has  no  parallel  in  man 
These  are  unquestionable  facts,  and  though  they  have 
never  been  examined  in  these  varying  aspects  and 
relations,  they  rest,  nevertheless,  on  a basis  which 
no  subsequent  investigations  can  disturb. 

cclxxxviii . The  extensive  view  of  the  vital  powers 
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which  arc  here  brought  under  notice,  is  not  less  inte- 
resting as  a study  to  the  enlightened  physiologist, 
than  it  is  important  from  the  practical  suggestions 
with  which  it  is  fraught.  We  cannot,  however,  afford 
space  to  exhibit  the  value  and  application  of  these  to 
medicine.  The  consideration  of  them  does  not  be- 
long to  this  particular  branch  of  inquiry. 

cclxxxix.  It  may  possibly  be  urged,  as  an  objec- 
tion to  the  preceding  arguments,  that  as  the  hair  is 
frequently  observed  on  the  chin  and  upper  lip  of  the 
female,  at  the  change  of  life,  but  more  especially  at  a 
later  period,  that  its  growth  on  the  head  should  be  an 
accompanying  phenomenon.  This  could  scarcely  be 
seriously  advanced.  Its  appearance  on  the  face  is  not 
the  universal  rule,  except,  perhaps,  in  an  exceedingly 
refined  degree.  Its  presence,  however,  is  sufficiently 
general,  and  occasionally  so  evident,  as  to  have 
arrested  the  attention  of  the  most  careless  observers. 
The  influence  of  the  uterine  system,  in  its  highest 
activity,  on  the  structure  and  functions  of  the  body, 
varies  in  a remarkable  manner  in  different  individuals. 
In  some  it  imparts  new  energies  to  every  fibre ; dif- 
fuses a bland  and  grateful  stimulus  throughout  the 
animal  economy,  the  effects  of  which  are  displayed  in 
the  improved  complexion,  the  soft  and  well-rounded 
limbs,  the  finely  developed  bust,  and,  indeed,  in  all 
parts  which  constitute  the  peculiar  attractions  of  the 
female,  not  omitting  a change  equally  great  in  her 
passions,  feelings,  and  tastes.  In  others  the  influence 
of  the  same  system  produces  very  different  results  : it 
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awakens  no  life  in  the  tissues,  but  on  the  contrary  acts 
prejudicially  on  that  which  they  possess.  So  far  from 
responding  to  the  new  sphere  of  vital  action,  and  co- 
operating energetically  in  the  accomplishment  of  the 
intentions  of  nature,  the  countenance  wears  a haggard 
and  anxious  appearance,  the  neck  is  lean  and  shape- 
less, the  breasts  are  scarcely  prominent,  the  exterior 
of  the  body  and  limbs  are  equally  affected,  showing 
that  the  aroused  energies  within  are  incompatible 
with  the  healthy  and  vigorous  operations  of  the  ani- 
mal system. 

ccxc.  From  these  considerations  it  is  clear,  that 
results,  equally  diversified,  will  arise  on  the  cessation 
of  the  uterine  system,  in  different  individuals,  and 
particularly  in  regard  to  the  development  of  hair. 
This,  of  course  will,  also  be  affected  by  constitutional 
tendencies.  The  manifestation  of  it  will  often  be 
found  to  be  a just  indication  of  the  strength  of 
the  animal  passions.  This  would  be  anticipated 
from  the  mode  and  degree  in  which  they  influence  the 
powers  of  life.  Their  agency  is  not  confined  to  the 
brain.  They  stimulate  the  generative  organs,  (with 
which  they  are  intimately  associated,  occasionally 
deriving  from  them  an  ungovernable  impulse,)  awaken 
the  whole  nervous  system,  and  consequently  are 
peculiarly  calculated  to  excite  the  cutaneous  surface 
to  increased  activity. 

ccxci.  These  views  are  further  corroborated  by  the 
conditions  of  the  eunuch.  Emasculation  closely  as- 
similates him  to  the  character  of  the  female.  His 
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arms,  thighs,  and  legs,  have  little  of  the  muscular  at- 
tributes of  his  sex.  They  are  generally  soft,  smooth 
ancl  round ; and  his  face  never  displays  a profusion  of 
hair.  Here  again  we  perceive  the  most  intimate 
relation  between  this  external  provision  and  the  state 
of  the  generative  organs.  If  the  operation  takes 
place  subsequent  to  the  appearance  of  hair  on  the 
face  and  chest,  this  will  gradually  become  thin,  fine, 
and  at  length  will  almost  entirely  cease  to  grow. 
These,  and  similar  facts  are  too  well  known  to  require 
any  lengthened  remarks.  They  are,  nevertheless,  of 
great  value  in  connexion  with  the  present  investiga- 
tion. Were  we  to  examine  the  distribution  of  it  in 
many  of  the  lower  animals,  the  modifications  which 
it  exhibits  from  a difference  of  sex,  organization  and 
propensities,  a variety  of  additional  evidence  would 
crowd  upon  the  mind  in  confirmation  of  the  general 
correctness  of  the  theory  propounded. 

ccxcu.  If  the  principles  laid  down  rest  on  the 
broad  basis  of  truth,  they  have  an  application  to  the 
whole  of  animated  nature.  They  are  not  limited  to 
the  elucidation  of  one  particular  external  provision. 
They  penetrate  far  deeper  into  the  laws  regulating 
the  development  of  organic  structure,  and  are  calcu- 
lated to  throw  light  on  a wide  class  of  phenomena, 
which  have  hitherto  eluded  the  analysis  of  the  physi- 
ologist. 

eexem.  The  principles  have  a reference  to  every 
phase  of  human  existence,  to  every  change  whether 
of  mind  or  body,  from  the  first  stirring  impulse  of 
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life  to  its  protracted  duration.  If  it  be  imagined  that 
they  are  confined  to  the  consideration  of  any  one  pro- 
perty of  the  animal  system,  their  scope  and  tendency 
are  imperfectly  understood.  They  have  a relation  to 
all  the  vicissitudes  of  being.  They  necessarily  bring 
into  prominent  notice  the  diversified  actions  of  or- 
ganic structure,  the  mode  in  which  they  are  in- 
fluenced by  age,  disease  and  other  circumstances,  ex- 
hibiting vital  phenomena  in  all  their  importance  and 
variety  of  conditions.  The  elaborate  study  of  these 
led  to  the  suggestion  of  the  use  of  the  external  appen- 
dage ; and  whatever  may  be  thought  of  the  justness  of 
the  conclusions  arrived  at,  it  will  not  be  denied  that 
the  views  have  some  claim  to  attention.  They  are  not 
founded  on  gratuitous  assumptions,  but  clearly  esta- 
blish that  the  quantity  and  distribution  of  the  hair 
are  in  harmony  with  the  prevailing  powers  of  life, 
modified  by  the  local  and  general  changes  to  which 
these  are  subject ; and  no  subsequent  discoveries  can 
invalidate  the  numerous  and  interesting  facts  brought 
forward.  The  only  point  which  is  vulnerable  or  in 
any  degree  open  to  objections,  is  in  ascribing  a par- 
ticular function  to  the  hair  in  connexion  with  these 
powers.  When  we  consider  the  manifest  wisdom 
displayed  throughout  the  works  of  creation,  the 
exquisite  adaptation  of  means  to  ends  in  everything 
that  falls  within  our  comprehension,  it  is  unphiloso- 
phical  to  suppose  that  the  hair  performs  no  specific 
office.  Though  its  nature  be  not  so  obvious  as  that 
which  is  exercised  by  the  leaves  of  a tree,  it  is 
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equally  unquestionable.  Like  these,  its  luxuriance 
and  decline  vary  with  the  modifications  of  vital 
action. 

ccxciv.  We  are  not  insensible  of  the  difficulties 
opposed  to  the  reception  of  novel  views,  based  on  the 
existence  of  a nervous  agent,  susceptible  of  accumu- 
lation and  dispersion,  to  the  influence  of  which  all 
vital  phenomena  are  to  be  traced.  The  age  is  not 
prepared  for  refined  researches  of  this  character. 
The  constant  demand  is  for  something  which  is 
designated  practical,  as  if  the  study  of  the  laws 
regulating  the  operations  of  the  animal  economy, 
were  not  the  only  foundation  on  which  large  and 
accurate  theories  can  be  built,  having  an  immediate 
relation  to  the  treatment  of  all  diseases.  Medical 
science  certainly  offers  an  inexhaustible  field  for  cul- 
tivation, and  in  departments  much  less  abstruse  and 
embarrassing  than  the  one  engaging  our  attention, 
but  which  have  been  almost  entirely  neglected. 
Among  these,  the  first  in  importance,  are  the  con- 
ditions of  the  circulatory  system,  at  the  different 
periods  of  life , and  as  modified  by  a variety  of  exter- 
nal and  internal  causes.  Where  shall  we  turn  for 
information  on  these  subjects  ? Unfortunately  our 
own  labours  are  almost  the  only  attempts  that  have 
been  made  to  elucidate  them.*  Were  they  under- 
stood in  all  their  practical  bearings,  the  present 
inquiries,  contending  for  the  existence  ot  a widely 

■»  See  the  Laws  of  Organic  and  Animal  Life,  &c.  1829.  The 
Philosophy  of  the  Moving  Powers  of  the  Blood.  184-1. 
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pervading  nervous  agent,  would  be  received  in  a 
spirit  very  different  from  that  which  may  await  them. 

The  further  consideration  of  the  hair  and  other  ex- 
ternal endowments,  as  provisions  associated  with  the 
operations  of  the  vital  energies,  throughout  the  vast 
range  of  animated  nature,  will  depend  on  the  en- 
couragement given  to  these  efforts. 


CHAP.  II. 


THE  LAWS  AND  NATURE  OF  SYMPATHETIC 
PHENOMENA. 


SECTION  I. SYMPATHETIC  PHENOMENA  ORIGINATING  IN  A 

MODIFICATION  OP  CEREBRAL  ACTION,  INDEPENDENTLY 
OF  IMMEDIATE  EXTERNAL  IMPRESSIONS. 

ccxcv.  Pew  subjects  in  physiology  have  attracted 
greater  attention  or  been  more  elaborately  studied, 
than  sympathy.  It  has  been  investigated  by  minds 
of  the  first  order,  and  in  some  cases  with  a de- 
gree of  success  which  renders  it  remarkable,  that 
j uster  and  more  comprehensive  views  have  not 
been  entertained  on  its  origin  and  nature.  The 
fault  is  attributable  to  the  limited  knowledge  pos- 
sessed on  the  functions  of  the  nervous  system.  If 
this  had  been  regarded  as  animated  by  a principle 
susceptible  of  accumulation  and  dispersion,  and  as 
constantly  influenced  by  a variety  of  causes,  the 
efforts  of  the  inquirer  would  have  been  distinguished 
by  more  satisfactory  results.  It  is  on  the  presence 
only  of  such  an  agent,  liable  to  frequent  modifica- 
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tions  in  its  distribution,  that  it  is  possible  to  explain 
sympathetic  affections.  It  is  singular  that  those 
who  have  advocated  its  existence,  have  not  attempted 
to  elucidate  the  mode  in  which  it  acts  in  vital 
operations.  We  shall  in  vain  consult  the  highest 
authorities  for  any  steady  and  clear  light  on  this  in- 
tricate and  important  investigation.  The  extraordi- 
nary discrepancies  of  opinion  which  prevail,  are 
striking  evidence  of  the  accuracy  of  this  assertion. 

ccxcvi.  Numerous  hypotheses  have  been  advanced 
to  account  for  the  phenomena  of  sympathy.  The 
blood-vessels  have  been  regarded  by  some  as  the 
media  for  its  transmission ; others  have  ascribed  this 
office  to  the  ganglionic  nerves  or  system  of  the  great 
sympathetic ; by  Whytt,  Monro  and  others,  it  is 
attempted  to  be  traced  to  sensations  : it  has,  also, 
been  referred  to  the  contiguity  or  continuity  of  the 
sympathizing  organs  ; or  to  a similarity  in  their  struc- 
ture or  function  ; and  lastly,  it  has  been  argued  that 
the  respiratory  nerves  are  the  channels  through  which 
the  influence  is  conveyed.  On  the  merits  of  these 
and  other  doctrines,  we  shall  not,  at  present,  dwell. 
Some  of  them  contain  a large  portion  of  truth,  but 
are  inadequate  to  the  explanation  of  the  diversified 
effects  which  fall  under  observation.  They  equally 
fail  to  present  a comprehensive  view  of  their  origin 
and  nature ; nor  does  the  information  which  they 
furnish  elucidate  the  source,  character  or  treatment  of 
diseases.  The  following  extracts  from  distinguished 
authorities  on  this  subject,  show  how  much  remains 
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to  be  accomplished.  “ La  cause  organique  des  sym- 
pathies n’est  pas  encore  bien  approfondie,  et  il  faut 
avouer  que  nos  connaissances  sur  ces  sympathies  se 
borncnt,  jusqu’  a present,  a savoir  moins  ce  qu’elles 
sont  que  ce  qu’elles  ne  sont  pas.”*  Georget  re- 
marks, “Aucun  sujet  de  physiologie  ne  presente  autant 
d’obscurite,  n’est  moins  avance,  que  celui  des  sym- 
pathies, des  rapports,  des  liaisons  organiques  ; ce  sont 
les  mysteres  de  la  science.”  f 

Dr.  Fletcher  observes  : “ in  regard  to  the  manner 
in  which  the  stimuli  of  sympathy  and  passion  or  in- 
stinct are  conveyed — whatever  be  the  channels  through 
which  they  pass — we  are  almost  entirely  in  the  dark.”| 
ccxcvn.  Our  previous  studies  devoted  to  the  in- 
vestigation of  the  nervous  system,  will,  perhaps, 
enable  us  to  diminish  the  mysteries  in  which  this  im- 
portant inquiry  is  involved.  If  we  presume  to  see 
further  than  our  predecessors,  the  advantage  arises 
from  their  accumulated  labours,  and  the  concentrated 
attention  given  to  one  particular  train  of  research. 
This,  indeed,  is  the  secret  of  all  success  in  scientific 
pursuits.  Nothing  is  done  well  except  in  detad,  and 
nothing  is  trivial  or  unfruitful  in  valuable  results  to 
which  the  mind  judiciously  directs  its  energies 

ccxcvm.  The  mode  in  which  we  propose  to  ex- 
amine the  phenomena  of  sympathy,  will  bring  under 
consideration  almost  every  species  of  vital  action,  or 

* Adelon,  opus  cit,,  tome  IV.,  p.  262. 

| Physiologie  cht  systcme  nerveux,  tome  II,,  p.  32. 
t Rudiments  of  Physiology,  Part  II.,  h.,  p.  67. 
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at  least  the  laws  by  which  they  are  governed.  We 
shall  at  first  analyze  the  phenomena  originating  in 
cerebral  changes  in  connexion  with  thought  and  emo- 
tions, not  necessarily  arising  from  immediate  external 
causes  : secondly,  as  they  present  themselves  from  ex- 
ternal influences  disturbing  the  functions  of  the  brain  ; 
and  lastly  as  they  occur  in  different  parts  of  the 
animal  system  without  the  obvious  co-operation  of 
this  organ.  In  this  manner  we  shall  embrace  the 
wide  field  of  sympathetic  affections,  and  the  inquiry 
will  tend  to  elucidate  a variety  of  vital  conditions. 

eexeix.  In  order  to  have  a clear  conception  of  the 
source  and  nature  of  sympathy,  it  is  essential  to  re- 
gard the  nervous  system  as  pervaded  by  one  animating 
agent,  flowing  from  the  brain  and  spinal  marrow  to 
every  molecule  of  organized  matter:  the  nerves,  whilst 
they  are  the  connecting  media,  are,  also,  the  channels 
for  the  distribution  of  it.  All  nerves,  whether  instru- 
mental to  the  senses,  to  motion  or  feeling,  are  equally  en- 
dowed with  it.  The  diversity  of  their  functions  depends 
on  a difference  in  their  peripheral  and  cerebral  relations, 
ccc.  On  any  of  the  prevailing  doctrines  it  was  im- 
possible to  discover  the  laws  of  sympathetic  action. 
The  study  of  the  different  structures  could  throw  no 
light  upon  them.  The  views  which  Whytt  and  his 
followers  have  laboured  to  establish,  have  made  the 
nearest  approach  to  a knowledge  of  these  laws.  And 
why  ? Because  they  brought  into  prominent  notice 
one  of  the  causes  the  most  influential  in  the  disturb- 
ance of  the  nervous  fluid,  viz.,  sensation.  This  was 
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too  intimately  associated,  as  an  antecedent  with  an 
evident  sequence,  not  to  arrest  the  attention  of  the 
philosophic  mind.  But  alone  it  was  inadequate  to 
the  explanation  of  sympathetic  phenomena.  How 
much  more  clear  and  comprehensive  would  have  been 
the  reasoning  to  which  it  gave  rise,  had  the  consi- 
deration of  it  been  based  on  the  existence  of  a 
nervous  principle.  Independently  of  this  it  is  not 
possible  to  furnish  a rational  theory  of  the  mode 
in  which  sensation  produces  its  diversified  results. 
Whatever  may  be  its  character,  it  implies  necessarily 
a change  in  the  conditions  of  the  nervous  agent,  and 
hence  in  the  action  of  a variety  of  nerves,  which,  from 
their  position,  are  immediately  affected  by  the  pre- 
dominant feeling.  If  this  be  exciting,  we  have  evidence 
of  the  additional  stimulus  conveyed  to  different  organs  : 
if  depressing,  the  effects  of  a diminution  of  it.  If 
we  regard  the  brain,  in  its  relations  to  the  countless 
series  of  nerves,  in  the  light  in  which  the  heart  is 
connected  with  its  myriads  of  vessels,  we  shall,  in 
some  degree,  have  a just  notion  how  every  modifica- 
tion of  cerebral  action  is  inevitably  accompanied 
with  corresponding  external  manifestations.  The 
two  will  admit  of  further  comparison.  We  may  in 
various  ways  disturb  the  functions  of  the  capillaries, 
locally,  without  directly  influencing  the  heart ; and 
we  shall  subsequently  show  that  numerous  changes 
in  the  nerves  themselves  may  occur,  giving  rise  to 
sympathetic  phenomena  without  immediately  implica- 
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ting  the  brain,  or  at  least  to  an  extent  which  is 
appreciable. 

ccci.  It  is  difficult  to  give  an  exact  definition  ol 
sympathy,  as  is  evident  from  the  attempts  which 
have  been  made.  This  arises  from  the  very  differ- 
ent causes  in  which  it  originates.  Were  it  invariably 
to  be  traced  to  sensation  the  task  would  be  com- 
paratively easy.  The  instances  by  which  it  is  pecu- 
liarly indicated  are  familiar  to  all.  Sickness  or 
vomiting  in  the  early  stages  of  utero-gestation ; 
sneezing  from  irritation  of  the  nostrils ; the  contrac- 
tion of  the  iris  from  the  impinging  of  light  upon  the 
retina ; the  excited  or  depressed  condition  of  the 
organs  of  generation,  from  particular  mental  feelings  ; 
the  immediate  disturbance  in  the  functions  of  the  heart, 
stomach  or  liver,  from  emotions ; the  enlargement, 
and  occasionally  acute  sensibility  of  the  mammae, 
from  the  awakened  activity  of  the  uterus ; yawning, 
sighing  and  hiccup,  and  numerous  other  cases  may 
be  given  as  illustrations  of  sympathy.  It  may  be 
defined  an  influence  exercised  by  one  organ 

UPON  ANOTHER,  INDEPENDENTLY  OF  VOLITION,  FROM 
MODIFICATIONS  IN  THE  ACTION  OF  THE  NERVOUS 

principle.  Hence  all  sympathy  depends  exclu- 
sively on  the  nervous  system.  This  view  will  en- 
able us  to  explain  the  manifestation  of  its  pheno- 
mena, in  situations  and  under  circumstances,  which 
have  hitherto  embarrassed  the  physiologist.  An 
approximation  to  a knowledge  of  the  laws,  according 
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to  which  they  are  developed,  can  be  arrived  at  only 
by  studying  the  causes  which  modify  the  distribution 
of  the  nervous  energy. 

cccii.  We  shall  first  examine  the  influence  of  the 
brain  exerted  spontaneously,  or,  in  other  words,  in- 
dependently of  immediate  external  impressions,  on 
different  parts  of  the  body.  Every  train  of  ideas  has 
its  corresponding  expression  of  countenance.  This 
may  occasionally,  in  some  persons,  be  difficult  to 
read,  it  nevertheless  portrays  the  general  character 
of  the  mental  feeling,  the  successful  interpreta- 
tion of  which  requires  only  acuteness  of  observa- 
tion equal  to  the  art  which  is  employed  to  conceal 
it.  In  the  most  elaborate  and  subtile  efforts  to  dis- 
guise the  thoughts,  exhibiting,  at  times,  the  most 
perfect  simplicity  ot  manner,  a something  is  always 
manifested,  it  cannot  be  constrained,  and  receives 
additional  significance  from  the  very  attempt  to  keep 
it  out  of  view. 

The  constant  play  between  the  features  and  the 
cerebrum,  is  an  interesting  object  of  investigation, 
and  the  thorough  understanding  of  it  will  throw  light 
on  the  nature  of  all  sympathetic  affections.  It  will 
not  be  doubted  that  the  relations  between  the  two, 
depend  on  a multitude  of  nerves  connecting  the  sym- 
pathizing organs ; or  that  the  nerves  are  the  channels 
through  which  flows  the  nervous  fluid  in  harmony 
with  the  prevailing  feelings.  The  latter  will  scarcely 
be  regarded  as  an  hypothesis  after  the  previous 
elaborate  researches.  The  operation  of  a principle 
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giving  life  and  energy  to  the  nervous  system,  anti 
susceptible  of  a variety  of  changes,  at  one  moment 
increased,  at  another  diminished  in  its  amount, 
will  not  be  questioned.  We  might  almost  with 
as  much  reason  doubt  the  circulation  of  the  blood. 
It  is,  therefore,  easy  to  explain  the  indissoluble 
union  between  the  organs  of  expression  and  the 
diversified  states  of  the  brain.  Every  train  of 
ideas  sets  in  motion  the  nervous  fluid  according  to 
the  degree  of  its  vivacity.  If  exceedingly  lively, 
though  unexcited  by  immediate  external  objects,  the 
nerves  convey  the  awakening  impulse  to  the  eyes  and 
every  feature.  The  whole  countenance  displays  the 
grateful  influence  of  the  passing  thoughts.  Or  it 
these  be  gloomy  or  depressed,  how  grave  and  despond- 
ing are  the  outward  indications.  The  muscles  are  no 
longer  in  fitful  action.  The  spirit  by  which  they  were 
lighted  up,  is  concentrated  within.  It  has  narrowed 
its  external  relations.  In  the  one  case,  the  sensations 
imparted  an  additional  stimulus  not  only  to  tho 
nerves  of  expression,  but  to  every  part  of  the  annual 
frame : in  the  other,  the  nerves  cease  to  transmit  it 
in  its  ordinary  invigorating  stream,  and  hence  the 
remarkable  changes  in  the  play  and  energy  of  the 
vital  powers.  Similar  effects  are  produced  by  dreams, 
when  the  mind  is  altogether  withdrawn  from  the 
stirring  agencies  of  the  wakeful  world.  These  pheno- 
mena are  alone  explicable  on  the  existence  of  one 
widely  pervading  nervous  power. 

Professor  Alison,  in  treating  of  the  nature  of  sym- 
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pathetic  actions,  observes  “ that  these  actions  most 
generally  depend  on  the  excitation  of  particular  sen- 
sations. In  order  that  these  sensations  may  he  felt, 
the  nerves,  from  the  impressions  on  which  they 
proceed,  must  be  entire  up  to  the  brain ; hut  when 
they  are  strongly  felt,  their  influence  extends,  or  is 
reflected  downwards,  often  to  parts  of  the  nervous 
system  remote  from  those  in  which  they  originated. 
Each  acts  as  a stimulus,  or  excites  an  involuntary 
instinctive  impulse,  which  acts  as  a stimulus,  on 
particular  muscles  only  ; — and  he  cannot  tell  why. 
Farther  than  this  in  the  explanation  of  sympathetic 
actions,  I cannot  go ; and  I will  venture  to  maintain, 
that  whoever  does  go  farther,  goes  on  hypothesis,  and 
will  find  himself  opposed  by  facts. 

Most  sensations,  when  occurring  in  an  intense 
degree,  appear  manifestly,  from  their  effects,  to 
possess  an  influence  which  extends  over  a large 
portion  of  the  nervous  system.  That  such  an  in- 
fluence, though  extending  widely  over  the  body, 
should  act  as  a stimulus  only  on  one  nerve,  or  set  of 
nerves,  seems  hardly  more  surprising  than  the  well 
known  fact,  that  various  impressions  from  without, 
although  applied  to  different  nerves,  excite  certain 
mental  sensations  by  their  action  on  individual  nerves 
only.”* 

The  views  of  the  writer  are  not  altogether  un- 

v Transactions  of  the  Medico-Chirurgical  Society.  Edin- 
burgh. Vol.  II.,  pp.  223-4. 
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exceptionable.  He  describes  most  sensations  as 
producing  their  several  effects,  from  acting  as  a direct 
stimulus,  on  particular  muscles.  Sympathetic  pheno- 
mena as  frequently  arise  from  the  withdrawal  of  this 
stimulus  as  from  its  aroused  operations.  A painful 
impression  at  once  allays  the  excited  organism  of  the 
generative  system,  causes  diarrhoea,  the  copious  flow 
of  urine,  a profuse  clammy  perspiration,  nausea,  agita- 
tion of  the  limbs,  the  twitchings  of  muscles  and  various 
other  effects.  The  sensation  does  not,  in  these  cases, 
act  as  a stimulus,  if  by  the  term  be  understood  the 
uninterrupted  flow  of  the  nervous  energy,  maintain- 
ing, as  in  agreeable  emotions,  its  ordinary  compre- 
hensive and  necessary  relations  to  the  brain  ; nor 
are  the  conditions  to  which  it  gives  rise  at  all  ex- 
plicable on  this  supposition.  Is  this  a distinction 
without  a difference?  Is  it  the  same,  whether  the 
waters  overflow  the  banks  developing  vegetable  life 
wherever  they  extend;  or  whether  they  flow  tardily 
and  half  stagnant  within  their  narrow  channel  ? Such 
is  the  difference  in  the  state  of  the  nerves  in  the  two 
widely  opposed  classes  of  sensations.  By  the  one 
they  are  excited  to  vigorous  activity ; by  the  other  they 
are  rendered  languid  and  depressed.  Each  has  its 
distinctive  phenomena,  and  illustrates  equally  the  modi- 
fications in  the  distribution  of  the  nervous  principle. 

cccm.  How  much  more  striking  are  the  manifesta- 
tions of  sympathy,  when  the  mind  is  roused,  whether 
by  passion  or  the  occasion  which  warms  it  into 
eloquence.  We  perceive  then  the  brain  in  its 
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wide  relations  to  the  entire  body.  The  agent  by 
which  it  is  animated,  gives  to  each  nerve  an 
energy  in  harmony  with  the  awakened  feelings.  The 
eye  and  the  whole  countenance,  the  position  and 
motions  of  the  limbs,  and  the  unrestrained  torrent  of 
words,  portray  the  fervour  which  stirs  from  within. 
Are  these  marvellous  changes  in  the  outward  ex- 
pression, no  evidence  of  a principle  living  along  and 
vivifying  each  nerve  ? Mark  the  same  individual,  if 
suddenly  prostrated  by  an  unexpected  calamity. 
Where  is  the  fire  that  played  in  scintillations  on  the 
features,  and  breathed  new  life  throughout  the  frame  ? 
The  countenance  has  lost  its  fulness  and  vivacity  ; the 
body  is  at  rest  and  indisposed  to  exertion  ; the  respira- 
tion is  slow  and  irregular  in  its  successive  acts ; the 
heart  palpitates  or  labours  in  the  performance  of  its 
functions  ; the  blood  retires  from  the  surface,  and  the 
production  of  animal  heat  is  diminished.  The  whole 
animal  economy  instantaneously  sympathises  in  the 
altered  conditions  of  the  brain.  Can  these  results  be 
referred  to  a stimulus  carried  in  its  accustomed  current 
along  the  nerves  ? 

How  easy  of  explanation  are  these  phenomena  on 
the  principles  here  developed,  and  how  readily  the 
application  of  them  solves  many  of  the  supposed 
mysteries  of  sympathy.  Even  if  it  be  an  hypothesis 
to  contend,  that,  in  the  one  class  of  sensations,  the 
nervous  fluid  flows  in  an  invigorated  stream  from 
within,  outwards  ; and  in  the  other  is  arrested  or 
retarded  in  its  passage,  if  it  serves  to  elucidate  the 


NERVOUS  DISEASES. 


351 


effects,  it  has  all  the  properties  of  a well  adjusted 
theory.  If  we  modify  the  course  of  the  blood  or  sap, 
in  any  particular  situation,  the  parts  to  which  they 
are  distributed,  are  proportionately  influenced.  The 
same  reasoning  applies  to  the  doctrine  which  traces 
the  agency  of  the  nervous  fluid.  If  the  brain, 
in  its  aroused  condition,  is  a cause  which  dif- 
fuses it  throughout  the  animal  economy,  present- 
ing unequivocal  indications  of  its  affluence;  it  is 
strictly  philosophical  to  conclude,  that  the  converse  of 
this  condition  will  interrupt  the  transmission  of  the 
fluid  not  only  to  the  extremities  and  surface  of  the  body , 
but  to  the  internal  organs  generally.  The  depression 
cannot  be  partial.  Every  nerve,  whether  exercising 
the  functions  of  animal  or  organic  life,  is  involved  in 
the  disturbed  cerebral  action,  and  hence  the  derange- 
ment of  all  vital  operations. 

ccciv.  The  potency  of  ideas,  unexcited  by  immediate 
external  circumstances,  on  the  powers  of  life,  is 
strikingly  illustrated  in  the  changes  they  induce  in 
the  organs  of  generation.  In  this  relation  they  are 
interesting  to  study.  They  establish  the  justness  of 
our  views. 

Every  mental  state  is  accompanied  with  a certain 
degree  ol  cerebral  activity.  It  is  one  of  the  causes 
which  sets  the  nervous  fluid  in  motion,  and  the  extent 
ol  the  external  manifestations  is  invariably  in  strict 
accordance  with  its  character.  If  a train  of  salacious 
ideas  aiise,  whether  in  dreams  or  secluded  retirement, 
the  generative  system  feels  the  awakening  influence. 
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The  energy  which  is  imparted  to  it  reacts  on  the 
brain,  and  the  two  are  reciprocally  a stimulus  to  each 
other,  and  continue  frequently  in  operation  until  the 
pressing  necessities  are  relieved.  If,  however,  when 
the  whole  mind  is  animated  by  the  passion,  and  accom- 
panied by  the  vigorous  capabilities  of  the  body,  a 
thought  is  suggested  unfavourable  to  the  object  res- 
ponding to  the  imperious  feeling,  it  is  in  vain  to 
solicit  nature.  The  will  may  remain,  but  the  power 
is  gone.  And  why  has  it  departed?  The  nervous 
fluid  which  previously  flowed  in  an  abundant  current 
between  the  brain  and  the  remote  organs,  is  arrested 
in  its  course. 

These  two  instances  are  a remarkable  illustration 
of  the  effects  of  sensation  on  the  vital  conditions  of 
particular  organs,  and  equally  so  of  the  correctness  of 
the  views  on  which  they  are  explained.  To  attempt  to 
construct  a nervous  theory,  independently  of  a nervous 
agent,  susceptible  of  these  changes,  would  be  an  ab- 
surdity. The  disposition  which  is  occasionally  shown, 
by  enlightened  inquirers,  to  stop,  at  what  are  desig- 
nated ultimate  facts,  is  detrimental  to  the  progress  of 
truth.  The  ultimate  facts  of  one  age  are  often  the 
elements  of  mighty  principles  in  the  next.  They  are 
points  from  which  the  mind  starts  in  advance  to  fresh 
ground.  One  of  these  facts,  beyond  which  it  is  re- 
garded as  unphilosophical  to  proceed,  is  the  co-exist- 
ence of  certain  bodily  states  with  sensation.  We  are 
not  to  investigate  the  mode  in  which  this  acts.  To 
show  that  it  is  only  one,  of  several  causes,  influencing 
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the  distribution  of  the  nervous  fluid,  is,  according  to 
such  reasoners,  overstepping  the  legitimate  rules  of 
scientific  research. 

cccv.  No  part  of  the  animal  economy  so  frequently 
presents  sympathetic  phenomena,  unexcited  by  imme- 
diate external  impressions,  as  the  respiratory  system. 
The  study  of  it  in  its  relations  to  the  brain,  confirms, 
in  a remarkable  manner,  the  theory  which  is  here  pro- 
pounded. Whatever  be  the  character  of  the  nerves 
co-operating  in  the  performance  of  the  important  func- 
tions of  respiration ; or  whatever  may  be  the  regions 
whence  they  arise,  they  are  simply  the  media  for  the 
conveyance  of  the  nervous  principle  from  their  respec- 
tive nervous  centres.  Hence  whatever  tends  to  dis- 
turb its  current,  will  proportionately  affect  the  succes- 
sive acts  of  breathing.  They  indicate  with  consider- 
able accuracy  the  nature  of  the  passing  thoughts. 
When  these  deeply  interest  the  mind,  whether  agree- 
ably or  painfully,  the  respiration  is  momentarily 
arrested : sometimes  it  is  short  and  quick,  when  the 
prevailing  emotion  is  one  of  intense  anxiety.  Corres- 
ponding results  are  produced  by  dreams.  Who  has 
not  watched  the  varying  expressions  of  the  infant  in 
its  slumbers,  at  one  instant  smiling,  at  another  sad  or 
grave,  and  the  respiration  equally  affected  by  the 
transient  feelings?  The  dog  barking  in  his  sleep, 
displays,  in  a striking  point  of  view,  the  influence  of 
ideas  on  the  bodily  organs.  In  this  case  it  excites 
the  respiratory  apparatus  to  the  comparatively  vigorous 
exercise  of  its  functions,  independently  of  direct  ex- 
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ternal  impressions.  Were  we  to  study  its  manifesta- 
tions in  the  aroused  and  wakeful  states  of  the  mind, 
modified  by  fitful  emotions  or  concentrated  passion, 
the  accompanying  changes  in  the  character  of  the 
breathing  would  exhibit  the  intimate  and  compre- 
hensive relations  connecting  the  respiratory  system 
of  nerves  with  the  brain.  It  is  not  necessary  to  enter 
into  an  elaborate  consideration  of  the  subject.  The 
principles  do  not  require  any  copious  illustrations. 
They  are  few  and  easy  to  understand,  and  their  ap- 
plication is  equal  to  the  explanation  of  the  diversified 
phenomena  which  fall  under  observation. 

Whatever  may  be  the  origin  and  distribution  of 
nerves,  they  are  distinguished  by  two  properties  only  : 
they  are  either  sensitive  or  motory ; or  in  other  words, 
either  convey  the  nervous  energy  from  within,  out- 
wards, to  the  seat  of  every  vital  operation  ; or  receive 
and  transmit  impressions  to  the  nervous  centres. 
The  same  animating  agent  pervades  both  classes  of 
them,  and  its  disturbance  is  the  occasion  of  all  sym- 
pathetic affections. 

cccvi.  The  most  remarkable  illustrations  of  sym- 
pathy, arising  from  ideas  unexcited  by  direct  external 
impressions,  are  somnambulism,  night-mare,  crying 
and  the  distinct  exclamations,  or  talking  in  profound 
sleep.  A case  of  somnambulism  once  fell  under  our 
observation,  and  we  had  frequent  opportunities  of 
studying  it.  The  person  would  leave  his  bed,  and 
through  intricate  and  dark  passages  would  wind  his 
way  to  a fire  in  the  lower  part  of  the  house,  before 
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which  he  would  stand  without  exhibiting  the  slightest 
consciousness.  His  eyes  were  wide  open,  but  did  not 
appear  to  display  any  sensibility  to  light.  lie  was 
led  back  to  his  room  without  awaking,  nor  did  he  in 
the  morning  remember  what  had  passed. 

This  case  does  not  offer  anything  singularly  striking, 
compared  with  numerous  instances  of  the  same  kind 
on  record.  We  perceive  on  these  occasions  the 
agency  of  thought  in  regulating  the  bodily  move- 
ments, and,  at  times,  with  such  exactness  and  pro- 
pnety,  in  reference  to  particular  objects,  that  the 
results  clearly  imply  considerable  mental  activity,  ex- 
eicised,  however,  without  the  ordinary  controlling 
influence  of  consciousness.  The  individual  is  ab- 
sorbed by  a lively  and  predominant  train  of  ideas, 
and,  in  passive  obedience  to  it,  a variety  of  muscular 
actions  are  performed.  The  two  do  not  always  har- 
moniously co-operate.  The  strong  desire  to  move 
the  limbs  is  not  invariably  accompanied  with  the 
power.  The  mind  may  be  greatly  excited,  as  it  is  in 
night-mare  or  incubus,  to  escape  an  apprehended 
calamity : it  may  struggle  to  arouse  all  its  energies, 
but  the  effort  is  unavailing.  Hence  it  is  reasonable 
to  infer,  independently  of  all  views  on  the  diversity  of 
the  mental  faculties,  that  thought  occupies  one  region 
of  the  cerebral  mass,  and  the  source  of  muscular 
motion  another,— a conclusion  which  appears  to  be 

established  by  direct  experiments  and  the  phenomena 
of  disease. 

cccvn.  In  allusion  to  this  subject,  a well  known 
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writer  observes  : “ It  must  be  confessed,  that  there  is 
something  obscure,  both  in  the  cause  producing  in- 
cubus, and  in  the  relative  condition  of  the  physical 
and  mental  powers.  It  would  seem  as  if  the  mind 
and  body  were  in  different,  or  even  contrary  states, 
the  body  in  the  most  profound  repose , and  the  mind 
peculiarly  active,  and  this  disproportion  existing  in 
such  a degree  as  to  constitute  something  approaching 
to  disease. ”* 

The  body  is  in  that  state  of  rest  which  is  natural 
to  it,  and  it  is  as  susceptible  of  being  influenced,  as 
at  any  other  time,  did  the  necessary  cerebral  condition 
exist.  The  cause  of  the  phenomenon  is  to  be  sought 
in  the  brain,  and  an  explanation,  at  least,  plausible, 
may  be  found  in  the  disturbed  distribution  of  the 
nervous  fluid.  The  regions  of  thought  and  of  the 
source  of  muscular  motion,  are  connected  by  inter- 
mediate structure,  which  is  the  medium  for  the  trans- 
mission of  volition,  and  can  be  effected  only  through 
the  agency  of  the  nervous  principle.  Two  suppositions 
present  themselves  to  account  for  the  inadequacy  of 
the  will  to  produce  its  usual  effects.  That  portion  of 
the  cerebral  mass,  through  which  it  operates  in  gh  ing 
rise  to  muscular  motion,  is  either  not  in  a state  to 
be  excited  by  the  stimulus  conveyed  to  it , or  the  struc- 
ture which  connects  it  with  the  seat  of  thouyht,  does  not 
transmit  it.  The  latter  conjecture  is  the  most  pro- 
bable, and  from  this  consideration:  the  medulla 
oblongata,  is  evidently  in  a condition  to  supply  the 
* Bostock  Opus  cit.,  p.  814. 
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required  stimulus  to  its  respective  nerves,  as  is  shown 
by  the  continued  activity  of  the  respiratory,  which 
are  implanted  in  it,  whose  functions  are  both  volun- 
tary and  involuntary. 

It  will  scarcely  be  argued  that  in  incubus  the  mind 
is  not  exceedingly  active.  Thought  follows  thought 
in  quick  succession,  and  in  such  vivacity  that  extra- 
ordinary efforts  are  made  to  escape  a distinctly  pic- 
tured danger.  The  will,  however,  is  inoperative. 
The  limbs  will  not  obey  the  feeling. 

cccvm.  The  exciting  causes  of  night-mare  may 
generally  be  traced  to  derangement  of  the  stomach, 
arising  from  its  undue  repletion,  or  the  indigestibility 
of  the  food,  and  either  will  produce  a state  of  the 
nerves  of  the  stomach,  in  relation  to  the  brain,  which 
is  unfavourable  to  the  exercise  of  the  entire  functions 
of  the  latter.  A larger  amount  of  nervous  energy  is 
concentrated  in  the  stomach  than  is  compatible  with 
sound  repose.  This  is,  indeed,  broken  through  the 
agency  of  the  digestive  apparatus,  exciting  a lively 
train  of  ideas,  but  so  disturbing  the  natural  condi- 
tions of  other  parts  of  the  brain,  that  they  are  inca- 
pable of  communicating  their  influence  to  the  nerves 
governing  the  voluntary  muscles,  and  hence  the  phe- 
nomena of  incubus. 

cccix.  Voluntary  motions  are  frequently,  in  dis- 
ease, converted  into  involuntary,  and  are  rather 
aggravated  than  controlled  by  the  determined  exer- 
tions of  the  will.  The  inability  of  the  aroused 
thoughts  to  regulate  the  movements,  shows  that  the 
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power  by  which  they  are  influenced,  occupies  a region 
distinct  from  that  which  is  the  seat  of  ideas, — a 
region  according  to  this  view  possessing  its  own  inde- 
pendent stimulus.  Numerous  facts  might  be  adduced 
in  illustration  of  this  conjecture,  but  the  analysis  of 
them  would  lead  us  away  from  the  immediate  objects 
of  this  inquiry. 

cccx.  There  are  few  subjects  of  greater  interest,  or 
which  bear  more  directly  on  the  speculations  of  phi- 
losophers concerning  the  mental  faculties,  than  incubus 
and  somnambulism,  which  agree  in  one  respect,  in 
the  activity  of  the  mind,  but  present  extraordinary 
differences  in  the  influence  which  it  is  capable  of 
exerting  on  the  body,  as  well  as  in  the  marvellous 
acuteness  of  the  sense  of  sight,  which  occasionally 
characterizes  the  latter  state  of  the  brain.  Minute 
objects  are  not  only  discerned,  in  what  to  us  is  ab- 
solute darkness,  with  precision,  but  elaborate  opera- 
tions are  performed  with  a nicety  and  correctness 
equal  to,  if  not,  at  times,  surpassing  the  studied  efforts 
of  the  waking  hours. 

No  suggestions  have  been  offered  to  account  for 
this  phenomenon.  It  cannot  be  ascribed  to  the  action 
of  light  on  the  retina,  for,  in  the  first  place,  there  is 
no  evidence  that  this  is  sensible  to  it ; and  in  the 
next,  the  agent  is  not  present  to  stimulate  it.  We 
have,  therefore,  a peculiar  state  of  the  internal  organ 
of  vision,  executing  its  ordinary  functions,  without 
the  co-operation  of  the  external  apparatus  with  which 
it  is  regularly  associated.  This  cerebral  condition 
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has  not  yet  been  studied  in  a truly  philosophical 
spirit;  nor  has  advantage  been  taken  of  the  light 
which  the  contemplation  of  it  elicits,  in  reference 
to  a wide  class  of  mental  phenomena,  to  which 
it  has  an  intimate  relation.  It  would  appear,  as 
if  nature  occasionally  displayed  these  extraordinaiy 
manifestations,  to  awaken  not  only  a peculiar  in- 
terest in  her  works,  but  to  furnish  the  key  by 
which  many  of  their  seeming  mysteries  may  be 
solved.  We  are  slow  in  appreciating  the  value  of 
the  hints  she  throws  out,  and  especially  if  the  carry- 
ing of  them  out  is  likely  to  lend  support  to  doc- 
trines, which  we  have  been  taught  to  regard  as  either 
absurd  or  untenable.  It  is  admitted  that  the 
somnambulist  can  see  clearly  in  the  dark , and  as  the 
eye  is  insensible  to  external  impressions,  without  its 
usual  co-operation ; but  a similar  fact  in  somnam- 
bulism, asserted  to  be  produced  by  mesmeric  agency, 
is  ridiculed  in  no  measured  terms.  Do  not  the  two 
cases  in  any  degree  approximate  ? Is  there  not  a re- 
lation between  them  sufficiently  obvious,  at  least,  to 
disarm  prejudice  and  stimulate  inquiry  ? How  does 
nature  operate  without  her  usually  complicated  instill- 
ments ? Is  not  the  answer  to  be  found  in  the  exist- 
ence of  an  abnormal  cerebral  condition  ? Can  art  in 
any  possible  way  induce  it?  If  it  can,  why  should 
not  corresponding  results  follow  ? Investigation  will 
alone  determine  the  question. 

cccxi.  Among  other  sympathetic  effects,  is  yawn- 
ing, which  has  not  been  particularly  investigated  by 
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physiologists.  An  acute  writer  thus  explains  it : “As 
connected  also  with  the  action  of  the  proper  respira- 
tory muscles  may  be  mentioned  the  effect  of  such  an 
irritation  of  the  diaphragm  as  produces  its  convulsive 
descent  upon  the  muscles  which  depress  the  lower 
jaw,  the  jaw  descending  jot  for  jot  with  the  diaph- 
ragm, so  as  to  occasion  yawning.”* 

cccxn.  This  occurs  generally  in  the  evening,  in  per- 
sons fatigued  with  the  labours  of  the  day,  or  drowsy 
from  late  hours  and  other  causes;  and  is,  also, 
frequently  observed  in  the  morning,  before  the  mental 
faculties  are  thoroughly  awakened.  It  is  character- 
ized by  a slow  and  deep  inspiration,  and  followed  by 
an  expiration  equally  full  and  protracted.  It  is  evi- 
dence of  an  inactive  state  of  the  brain.  There  are 
two  views  on  which  the  phenomenon  may  be  at- 
tempted to  be  explained  : that  it  is  indicative,  as 
a general  rule,  of  a modified  cerebral  condition, 
approximating  to  that  which  distinguishes  sleep,  will 
not  be  questioned.  The  consideration  of  the  circum- 
stances which  promote  it,  as  mental  and  bodily  ex- 
ertions, and,  as  is  well  known,  a substantial  repast, 
establishes  the  fact,  that  the  diminution  of  or  change 

O 

in  the  distribution  of  the  nervous  energy,  is  an  ante- 
cedent to  the  effect  which  falls  under  observation. 
This  state  of  the  cerebrum  may  be  regarded  as  inter- 
rupting the  ordinary  relations  between  it  and  the 
respiratory  organs,  particularly  the  draphragm,  so 
that  the  descent  of  this  from  relaxation,  or  want  of 
* Fletcher  Opus  cit.  Part  II.  b.,  p.  3. 
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nervous  power,  may  give  rise  to  the  rushing  in  of  the 
air,  occasioning  the  deep  inspiration  and  the  fall  of 
the  jaw.  Or  that  portion  of  the  brain  in  which  the 
respiratory  nerves  are  implanted,  not  being  sufficiently 
stimulated  to  perform  with  efficiency  and  regularity 
its  important  functions,  the  nervous  principle  may,  at 
intervals,  accumulate,  until  at  length  it  excites  a much 
greater  number  of  nerves  than  are  usually  called  into 
play  by  respiration,  and  hence  the  phenomenon  of 
yawning.  After  a successive  series  of  such  acts, 
especially  in  the  morning,  when  the  mental  faculties 
are  awakening  to  fresh  life,  these  manifestations  of 
cerebral  derangement  cease.  In  the  evening  they 
terminate  in  sound  sleep,  from  the  gradual  decline  in 
the  activity  or  demands  of  the  same  faculties.  In  the 
one  case,  the  brain,  from  the  excitation  of  the  senses, 
enters  upon  its  wide  range  of  duties,  the  exercise  of 
which  necessarily  diffuses  new  energy  throughout  the 
animal  system : in  the  other,  the  shutting  up  of  these 
senses,  as  the  media  of  a variety  of  stimuli,  enables 
the  organ  by  imperceptible  degrees  to  resume  those 
conditions  essential  to  the  restoration  of  the  exhausted 
powers  of  the  animal  economy. 

Yawning  is  readily  induced  by  observing  the  act  in 
others.  This  is  an  exceedingly  curious  and  interesting 
phenomenon,  and  is  alone  explicable  on  the  sup- 
position of  an  impression,  of  which  we  are  altogether 
unconscious,  modifying  the  action  of  the  nervous 
fluid.  Tor  a moment  the  ordinary  state  of  the  brain 
is  disturbed,  and  the  effect  which  follows  is  evidence 
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ol  it.  The  symptom  has  certainly  a tendency  to  allay 
the  activity  of  the  mind,  and  it  will  seldom  produce  it 
in  others,  unless  the  prevailing  feelings,  or  rather 
the  existing  mental  indifference,  strongly  predisposes 
to  it  It  is  Avell  known  that  whatever  rouses  the 
mind,  when  the  manifestation  of  it  seems  irresisti- 
ble, immediately  corrects  it.  And  why?  Simply 
because  the  excited  feelings  set  in  lively  motion  the 
nervous  principle,  and  thereby  furnish  the  required 
stimulus  to  the  respiratory  system  of  nerves. 

cccxjii.  The  previous  views  are  borne  out  by  the 
analysis  of  every  circumstance  connected  with  yawning. 
Whether  we  take  into  account  the  age,  temperaments, 
habits,  01  the  influence  of  severe  or  long  continued 
labour,  the  same  reasoning  justly  applies.  Iiow 
common  it  is  in  young  children  when  disposed  to 
sleep.  What  is  sleep  but  a cessation  of  the  active 
powers  of  the  mind,  and  consequently  every  approxi- 
mation towards  it,  is  gradually  inducing  those  cerebral 
conditions  which  give  rise  to  the  phenomenon.  It 
occurs  particularly  in  those  who  are  constitutionally 
heavy,  phlegmatic,  prone  to  sensual  indulgences,  and 
by  no  means  of  an  energetic  or  intellectual  character. 

I low  easily  this  class  of  persons  can  usually  lay  aside 
the  cares  of  the  world  in  profound  slumber ; and  how 
often  in  such  we  remark  the  premonitory  symptom 
under  consideration.  It  is  scarcely  necessary  to 
allude  to  the  effects  of  mental  or  bodily  exertions,  as 
sources  of  nervous  exhaustion.  This  will  be  admitted. 

1 he  inevitable  tendency  of  them, — if  not  carried  to 
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an  extreme  point,  is  to  allay  the  wakefulness  ol  the 
mental  faculties,  and  hence  the  readiness  with  which 
sleep,  and  its  frequent  antecedent — yawning,  take 
place. 

cccxiv.  These  views  are  further  confirmed  by  the 
phenomena  of  disease.  In  most  fevers,  especially  in 
those  of  a typhoid  character,  repeated  yawning  is  a 
common  precursor.  It  is  evidence  of  cerebral  depres- 
sion. All  the  symptoms  unequivocally  indicate  it. 
We  perceive  the  indisposition  to  bodily  and  mental 
exertion ; a diminution  of  sensibility  ; a tendency  to 
doze  ; the  absence  of  the  ordinary  animated  expres- 
sion of  the  features,  and  the  general  prostration  ot 
the  vital  powers.  The  normal  relations  between  the 
respiratory  nerves  and  the  brain  are  disturbed.  The 
phenomenon  occurs  in  the  transition  state  of  this  organ 
to  sleep  or  wakefulness.  II  one  may  be  permitted  to  use 
the  expression,  to  illustrate  our  meaning,  it  arises  from 
the  struggle  between  two  different  portions  of  the  cere- 
bral mass, — the  one  the  seat  of  the  mental  powers — the 
other  in  immediate  connexion  with  the  nerves  main- 
taining the  required  relations  with  the  system  at  large. 
Sleep  is  the  termination  of  the  struggle,  and  the  ad- 
justment displays  the  exquisite  wisdom  pervading 
the  works  of  nature.  The  nervous  principle,  which 
during  the  waking  hours,  is  in  vigorous  play,  from 
the  activity  of  the  senses  and  the  pursuits  and  oc- 
cupations of  life,  is  at  length  under  the  necessity  of 
conforming  to  a new  state  of  things : rest  is  essential 
to  the  restoration  of  the  enfeebled  or  exhausted  ener- 
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gics,  duel  this  is  effected  by  economizing  the  expendi- 
tme  of  the  nervous  fluid.  This,  on  the  occurrence  of 
sleep,  is  drawn  within  a narrower  sphere  of  operations, 
and  hence  is  enabled  to  respond,  with  regularity  and 
force,  to  the  demands  of  the  mixed  functions  of  or- 
ganic and  animal  life. 

cccxv.  These  views  are  susceptible  of  still  further 
application.  They  will  explain  on  philosophical  prin- 
ciples a variety  o-f  phenomena,  which  have  not  been 
elaborately  studied  by  the  physiologist.  The  consi- 
cleiation  ot  them  will  throw  light  on  the  source  of  a 
variety  of  sympathetic  actions.  Why  are  children  and 
persons  of  gross  sensual  appetite,  who  live  rather  to 
eat,  than  eat  to  live,  peculiarly  prone  to  sleep  ? and  why 
is  this  facilitated  in  a striking  manner  by  a substan- 
tial meal  at  night  ? These  important  questions  have 
not  hitherto  received  the  attention  they  deserve.  On 
the  doctrines  here  laid  down,  they  readily  admit  of 
solution.  The  nervous  principle  cannot,  except  in 
rare  and  extraordinary  instances,  minister  to  the  im- 
perious demands  of  two  different  portions  of  the 
nervous  system.  Man  cannot  exercise  with  clearness, 
ease  and  vigour,  his  intellectual  faculties,  and  at  the 
same  time  fully  satisfy  the  urgent  wants  of  a sound 
appetite.  Nature  will  not  concentrate  her  energies 
in  two  opposite  directions.  The  powers  of  animal 
and  organic  life  are  antagonists.  The  child  and  the 
sensualist  approximate  in  their  conditions.  The 
activity  of  the  digestive  organs  predominates  in  both. 

In  the  one,  it  is  natural  and  required  for  the  develop- 
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ment  of  the  system : in  the  other,  it  becomes  unna- 
tural from  vicious  or  ill  regulated  tastes.  Results 
somewhat  similar  are  observed  in  both.  The  child 
gradually  passes  through  its  transition  stages  of  being, 
from  the  accretion  of  new  matter : the  sensualist  fre- 
quently exhibits  an  unwieldy  and  useless  mass  of  flesh, 
and  the  countenance  generally  indicates  the  revolt- 
ing fact,  that  the  body  is  living  at  the  expense  of  the 

higher  faculties  of  the  mind. 

The  moment  the  functions  of  the  stomach  are  ex- 
cited, or  the  organ  is  in  a state  ot  repletion,  the 
nervous  fluid  that  was  previously  in  action,  in  con- 
nexion with  the  senses  and  the  intellectual  powers, 
flows  in  the  direction  of  the  digestive  apparatus, 
leaving  necessarily  a less  amount  to  maintain  these 
powers  in  vigorous  play , and  hence  the  ease  w ith 
which  they  are  lulled  into  the  forgetfulness  of  sound 
repose.  The  water-wheel  stops,  or  feebly  moves,  on 
the  withdrawal  of  its  accustomed  supply.  The  su- 
perior attributes  of  the  understanding  can  act  only 
when  furnished  with  the  needful  stimulus.  To  con- 
troul  the  course  of  the  nervous  fluid,  is  to  modify  the 
character  of  vital  operations  whether  they  belong  to 
animal  or  organic  life.  Sleep  and  all  its  accompany- 
ing phenomena,  are  a forcible  illustration  of  the  truth 
of  these  views.  It  is  not,  however,  our  intention  to 
enter  here  into  an  elaborate  description  of  them. 
We  propose,  on  some  future  occasion,  to  study  them 
in  all  the  variety  of  their  relations  to  the  animal 
system. 
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cccxvi.  Another  symptom  sometimes  connected 
with,  sleep,  demanding  a few  remarks,  is  the  phe- 
nomenon of  snoring , — a fact  richly  worthy  of  ex- 
amination. It  occurs  in  those  whose  sleep  is  the 
most  profound , and  generally  in  those  in  whom  the 
animal  largely  predominates.  It  is  fraught  with 
high  interest  to  the  physiologist,  and  unless  we 
are  greatly  mistaken,  the  explanation  of  it,  will 
strengthen  materially  the  doctrines  laid  down.  The 
cause  is  to  he  traced  to  that  portion  of  the  brain 
whence  the  respiratory  nerves  originate.  These  are 
greatly  excited,  as  is  shown  by  the  strong  successive 
acts  of  inspiration  and  expiration,  the  unseemly 
opening  and  closing  of  the  jaws,  and  the  simulta- 
neous movement  of  the  whole  muscles  of  the  face, 
without  the  slightest  indication  of  intelligence.  In 
no  condition  of  the  animal  economy  is  there  such  an 
entire  absence  of  the  manifestation  of  mind  in  the 
features,  as  is  exhibited  by  snoring.  Does  not  this 
symptom  demonstrate  the  most  complete  repose  of 
the  mental  faculties  ? They  are  certainly  not  lighted 
up  by  any  transient  thought : nor  has  this  left  be- 
hind it,  impressed  upon  the  countenance,  the  last 
shadowy  traces  of  its  activity.  We  have  simply  an 
animal  that  breathes.  What  is  the  inference  which 
naturally  flows  from  these  facts  P If  the  nervous 
principle  be  essential  to  every  mental  operation,  and 
regulated  in  its  distribution  according  to  the  energy 
by  which  they  are  distinguished,  does  it  not  follow, 
that  the  more  perfect  the  cessation  of  them,  the 
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greater  will  be  the  amount  set  at  liberty  to  minister 
to  other  functions?  Is  it  possible  to  avoid  this 
conclusion  ? And  if  it  be  freed  from  one  class  of 
engagements,  it  must  inevitably  enter  into  others. 
It  flows  to  and  accumulates  in  the  region  whence 
the  respiratory  nerves  arise,  and  the  additional  sti- 
mulus which  it  imparts,  excites  these  nerves,  and 
hence  the  phenomenon  of  snoring.  In  what  other 
mode  is  it  possible  to  explain  it  ? It  is  always  the 
result  of  the  same  cause,  modified  in  degree  accord- 
ing to  the  changes  in  the  distribution  of  the  nervous 
agent. 

cccxvn.  There  are  other  considerations  which  corro- 
borate these  views.  Snoring  is  the  frequent  accom- 
paniment of  that  deep  sleep,  or  rather  stupor,  conse- 
quent on  inebriation.  It  will  scarcely  be  denied  that, 
under  such  circumstances,  the  great  nervous  centres 
will  be  unduly  stimulated,  and  the  symptom  in  ques- 
tion is  evidence  of  the  fact.  Its  occurrence,  also, 
in  other  cases  of  insensibility,  admits  of  easy  expla- 
nation. Whatever  tends  to  diminish  the  activity  of 
the  mental  faculties,  predisposes  to  the  manifestation 
of  the  phenomenon.  From  the  light  which  these 
principles  throw  upon  the  operations  of  the  animal 
economy,  we  get  a comprehensive  view  of  the  source 
and  nature  of  sympathetic  affections.  Whatever  be 
their  character,  or  in  whatever  region  they  present 
themselves,  they  invariably  arise  from  changes 

IN  THE  DISTRIBUTION  OE  THE  NERVOUS  FLUID. 

cccxviii.  The  phenomenon  of  sighing  has  been 


308 


PRACTICAL  VIEWS  ON 


studied  with  attention  by  physiologists,  and  the  ex- 
planation which  Darwin  first  suggested,  is  regarded 
as  correct.  From  the  attention  being  occupied  by  a 
train  of  ideas,  or  emotion,  of  intense  interest,  “we 
for  a time  forget  to  breathe ; at  least,  the  sensa- 
tion which  we  here  suppose  to  be  the  natural  stimulus 
to  the  act  of  inspiration,  being  comparatively  un- 
heeded, and  little  felt,  the  action  is  performed  less 
frequently,  and  less  perfectly  than  usual.  In  conse- 
quence, a degree  of  stagnation  of  blood  in  the  lungs 
takes  place  ; and,  then,  on  the  first  interruption  of 
the  engrossing  train  of  thought,  the  sensation  result- 
ing from  the  presence  of  venous  blood  in  the  lungs 
is  felt  in  unusual  force,  and  an  unusually  full  inspira- 
tion naturally  follows.”*  The  individual  is  rarely 
conscious  of  any  sensation  leading  to  this  full  inspira- 
tion, and  in  fact  he  is  only  occasionally  sensible  of 
the  act  of  sighing.  To  refer  this  particular  effect  to 
a sensation  not  felt  is  scarcely  philosophical.  Nor 
does  the  hypothesis  appear  to  be  a just  interpretation 
of  the  phenomenon.  It  leaves  out  of  consideration 
some  of  the  most  interesting  circumstances  associated 
with  it.  The  attention  is  directed  to  the  induced 
condition  of  the  lungs  as  the  cause  of  the  change. 
The  constant  play  between  the  brain  and  the  respira- 
tory organs,  is  due  to  the  structural  relations  bet  w een 
the  two,  maintained  by  a definite  class  of  nerves ; and 
this  action  continues  not  only  in  the  wakeful  state  of 

* Professor  Alison.  Trans,  of  the  Medico-Chirurgical  Society 
of  Edinburgh,  Vol.  II.,  p.  179. 
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the  mind,  but  in  profound  sleep  and  the  most  com- 
plete coma.  Sensations  in  the  last  named  case,  can 
scarcely  be  regarded  as  the  cause  of  inspiration.  To 
insist  on  this  would  be  an  abuse  of  language.  The 
flow  of  the  nervous  fluid,  on  this  occasion,  from  the 
brain  along  the  respiratory  system  of  nerves,  no  more 
depends  on  sensation  than  does  its  transmission  to 
the  stomach,  heart,  or  intestines,  by  which  these 
organs  are  enabled  to  contract  and  exercise  their 
several  functions. 

The  absorbing  train  of  thought  clearly  arrests  the 
inspiration.  This  can  be  effected  in  one  way  only.  It 
prevents  the  flow  of  the  nervous  principle  to  the  nerves 
in  question.  Did  they  receive  it,  as  usual,  they  would 
act.  The  cessation  of  their  operation  is  evidence  that 
the  existing  ideas  modify  its  ordinary  course.  This, 
however,  is  as  likely  to  accumulate,  during  the  momen- 
tary suspense,  in  the  region  whence  the  nerves  arise, 
as  that  the  blood  shall  stagnate  in  the  lungs.  And 
the  change  occurring  in  the  former,  is  probably  largely 
instrumental  in  the  production  of  the  inspiration. 

According  to  the  writer,  the  interruption  to  the 
engrossing  train  of  thought,  is  the  measure  of  the 
frequency  of  sighing.  The  intensity  of  the  emotion, 
on  extraordinary  occasions,  is  not  limited  to  a few 
seconds  of  time.  The  necessity  for  the  deep  inspira- 
tion, is  the  cause,  and  not  the  sensation,  awaiting  to 
introduce  itself  in  the  break  of  the  predominant  ideas. 
If  there  be  a sensation,  which  is  felt,  this  is  not  the 
cause  of  the  prolonged  inspiration,  but  an  effect  of 
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those  conditions  which  necessitate  the  act  of  breath  - 

ing- 

cccxix.  Admitting  that  the  deep  inspiration  is  to 
be  traced  to  some  peculiar  state  of  the  respiratory 
organs,  it  is  by  no  means  satisfactorily  proved,  that 
the  cause  is  the  accumulation  of  venous  blood  in  the 
pulmonary  vessels ; nor  is  it  the  only  important  cir- 
cumstance demanding  particular  examination  in  con- 
nexion with  the  phenomenon  : there  is,  indeed,  another 
which  has  been  entirely  overlooked  by  the  physiolo- 
gist, viz.,  the  condition  of  the  air  within  the  lungs. 
The  attention  has  been  confined  to  the  blood,  as  if  it 
were  the  only  agent  in  any  degree  susceptible  of 
modification,  and  hence  calculated  to  influence  the 
character  of  the  respiration.  If  we  adopt  the  pre- 
vailing opinion,  that  the  oxygen  and  nitrogen  inspired, 
are  absorbed  by  the  blood  with  which  they  are  in 
contact,  it  is  evident,  that  during  the  suspended 
breathing,  they  are  rapidly  disappearing,  and  the 
rushing  in  of  the  air  does  not  follow  as  an  effect  from 
any  clearly  ascertained  mental  impression,  but  is 
simultaneous  with  the  first  step  in  the  process  of  in- 
spiration, to  fill  the  void,  if  not  created  by  the  absorbed 
air,  by  the  gradually  expanding  thorax.  And  if  a 
cause  is  to  be  sought  to  explain  its  successive  acts, 
in  an  uneasy  sensation  induced,  the  necessity  for  fresh 
air  is  far  more  probable  than  the  imagined  pulmonary 
congestion. 

This  doctrine  takes  it  for  granted,  that  the  blood 
can  flow  only  into  the  lungs  during  inspiration,  and 
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so  painful  is  the  sensation  arising  from  the  interrup- 
tion of  the  latter,  for  a few  seconds,  that  the  individual 
is  forced  to  breathe  to  allow  the  fluid  to  pursue  its 
course,  and  this  in  fact  is  the  sole  cause  of  the 
inspiration. 

cccxx.  Is  it  not  singular  that  the  changes  in  the 
properties  and  bulk  of  the  air,  occurring  at  every  in- 
stant of  time,  which  are  of  the  highest  vital  importance 
to  the  system,  should  have  been  entirely  passed  over 
in  the  attempt  to  account  for  the  phenomenon  ? 
There  is  no  assumption  in  contending  for  the  existence 
of  these  changes ; there  is,  however,  in  arguing  for 
the  accumulation  of  the  blood,  and  the  implied  neces- 
sity of  inspiration  to  permit  it  to  flow  forward. 

An  elaborate  investigation  of  the  function  of  respira- 
tion would  present  serious  objections  to  this  con- 
clusion. The  contractions  of  the  heart  and  the  acts 
of  inspiration,  are  not  so  intimately  associated  as  that 
the  one  is  to  be  regarded  as  the  effect  of  the  other. 
The  right  ventricle,  which  propels  the  blood  into  the 
lungs,  contracts,  on  an  average,  four  times  to  one 
inspiration ; therefore,  this  is  clearly  not  in  relation 
to  the  successive  quantities  transmitted.  Had  the 
inspirations  been  equally  frequent,  the  foregoing  con- 
clusion would  have  had  much  greater  force. 

cccxxi.  There  is  another  consideration  of  some 
weight  deserving  attention.  The  doctrine  here  com- 
bated lays  it  down,  that  the  suspended  breathing, 
for  a few  seconds,  gives  rise  to  an  accumulation  of 
blood  in  the  pulmonary  vessels,  in  consequence  of 
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which  a painful  sensation  arises  and  excites  the  dee}) 
inspiration.  If,  during  this  brief  period,  such  an 
accumulation  takes  place,  and  such  a mental  impres- 
sion inevitably  follows,  what  would  be  the  condition 
of  the  lungs  and  the  acuteness  of  the  suffering,  in  the 
case  of  pearl-divers,  who  are  capable  of  remaining 
under  water  from  one  minute  to  a minute  and  a half? 
During  this  time  the  right  side  of  the  heart  has  trans- 
mitted to  the  lungs,  at  a moderate  calculation,  an 
amount  of  blood  nearly  equal  to  one-fourth  possessed 
by  the  entire  body.  If  inspiration  be  directly  essen- 
tial to  pulmonary  circulation,  and  if  the  congestion 
resulting  from  its  temporary  interruption,  causes  a 
painful  sensation,  death  would  invariably  follow  on  all 
such  occasions.  Inspiration  does  not  stand  in  this 
exact  relation  to  the  motion  of  the  blood,  but  to  the 
conditions  of  the  air . 

cccxxn.  The  respiration  is  frequent  or  otherwise 
according  to  the  capacity  of  the  lungs.  Where 
this  is  great,  it  is  usually  slow ; where  it  is  much 
diminished  by  disease,  it  is  always  quick  and  short. 
In  aggravated  cases  of  pulmonary  congestion,  in 
which  the  lungs  generally  are  hepatized,  or  are  so 
changed  in  structure,  as  to  have  lost  altogether  their 
resiliency,  the  successive  acts  of  breathing,  in  a given 
time,  are  nearly  trebled.  The  efficiency  of  inspiration, 
in  promoting  pulmonary  circulation,  must  depend 
entirely  on  the  elasticity  of  the  lungs.  It  must  in  fact 
be  in  the  ratio  of  it,  if  it  exert  any  influence  at  all. 
In  numerous  instances  of  disease,  it  is  destroyed,  and, 
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therefore,  what  becomes  of  its  agency,  as  a moving 
power  of  the  blood,  or  as  essential  to  its  circulation 
in  the  lungs  ? 

The  diminution  in  the  capacity  of  these  organs  for 
air,  may  be  measured  with  considerable  accuracy  by  the 
increase  in  the  number  of  inspirations.  In  the  cases 
to  which  we  have  alluded,  the  breathing  is  exceed- 
ingly frequent,  not  arising  from  the  small  quantity  of 
blood  in  the  lungs,  but  the  small  quantity  of  air,  and 
hence  the  necessity  for  its  repeated  renewal,  and  the 
intimate  relation  between  it  and  the  character  of  the 
respiration. 

cccxxm.  In  investigating,  however,  the  influence  of 
the  temporary  accumulation  of  blood,  or  that  of  the 
air,  as  indirect  causes  of  inspiration,  we  lose  sight 
altogether  of  the  state  of  the  nerves.  They  might  be 
mere  inert  cords  connecting  the  brain  and  the  respira- 
tory organs.  If  they  are  animated  by  an  agent  dif-  • 
fusing  energy  to  all  parts  of  the  system,  is  it  to  be 
imagined  that  during  the  interrupted  breathing,  fol- 
lowed by  sighing,  that  they  are  unaltered  in  their 
condition,  in  fact  that  they  cannot  act  until  an  impulse 
has  been  conveyed  from  their  peripheral  extremities 
to  the  cerebrum?  It  is  more  than  probable  that 
their  suspended  activity  gives  rise  to  such  changes, 
or  such  a modification  of  function,  at  their  cerebral 
extremities,  as  may  be  influential  in  producing  the 
deep  inspiration. 

This  opinion  seems  to  derive  support  from  pheno- 
mena which  we  have  studied  with  some  interest.  The 
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heart  taken  from  a living  animal  continues  to  contract 
regularly  for  some  time,  but  at  length  the  contractions 
become  not  only  feeble,  but  take  place  at  unequal 
periods.  After  a considerable  pause  it  will  act  again. 
During  the  interval,  it  would  appear  that  the  ex- 
hausted nerves  acquire  a sufficient  amount  of  nervous 
energy  to  resuscitate  the  muscular  motion.  The  same 
thing  is  strikingly  observed  in  the  fragments  of  muscles 
in  the  decapitated  head  of  the  calf  recently  killed.  If 
a pause  in  the  action  of  nerves  in  one  case,  so  modifies 
their  condition,  as  either  to  revive  or  strengthen  such 
action,  is  it  unreasonable  to  suppose,  that  a corres- 
ponding change  may  be  induced  in  the  respiratory 
system  of  nerves,  during  the  temporary  suspended 
breathing  ? The  evidence  in  favour  of  this  conjec- 
ture, is  quite  as  strong  as  that  which  endeavours  to 
trace  the  result  to  the  stagnation  of  blood  in  the 
lungs.  A variety  of  interesting  facts  tend  strongly 
to  substantiate  this  view,  showing  that  whatever 
directly  influences  the  condition  of  that  portion  of 
the  brain,  in  which  these  nerves  are  implanted,  pro- 
portionably  affects  the  respiration.  The  dashing  of 
cold  water  on  the  face,  in  fainting,  is  immediately 
followed  by  a full  inspiration.  The  superficially 
seated  nerves  are  excited,  and  the  stimulus  they  re- 
ceive is  at  once  communicated  to  their  cerebral  con- 
nexions, and  hence  the  result.  Irritants  applied  to 
the  nose,  and,  in  some  persons,  light  falling  vividly 
on  the  eye,  cause  sneezing.  A modification  of  the 
nervous  principle,  at  the  origin  or  insertion  ol 
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these  nerves,  during  the  interrupted  breathing,  may, 
also,  to  some  extent  be  instrumental  to  the  deep  in- 
spiration designated  sighing.  All  nerves  must  be 
regarded  as  having  two  extremities : the  one  con- 
nected with  a nervous  centre : the  other  distinguished 
by  its  peripheral  relations,  and  hence  nervous  pheno- 
mena are  produced  in  two  different  modes.  Every 
process,  whether  it  be  secretion,  absorption,  assimila- 
tion, or  the  contractility  of  organs,  as  manifested  by 
the  stomach,  the  intestines  or  the  heart,  is  an  opera- 
tion, accomplished  at  the  expense  of  the  nervous 
principle,  causing  it  to  Jtoio  towards  the  seat  of  the 
vital  action , without  exciting  any  sensations.  Res- 
piration is  effected  in  the  same  manner.  When 
some  of  the  organs,  in  which  these  changes  occur, 
are  so  far  disordered  as  to  occasion  pain,  the 
nerves  then  form  new  relations  with  their  respec- 
tive nervous  centres,  and  give  rise  to  a variety  of 
sympathetic  phenomena,  which  we  leave  for  subse- 
quent consideration. 

Emotions,  or  thoughts,  are  mental  states  which 
affect  the  condition  of  the  nervous  principle,  at  the 
cerebral  extremity  of  the  nerves.  They  controul  its 
course,  consequently  its  agency,  on  every  fibre  of  the 
animal  system.  Sighing  is  an  illustration  of  the  in- 
fluence thus  exercised.  The  absorbing  train  of  ideas 
arrests  the  respiration,  by  interrupting  the  trans- 
mission of  the  nervous  fluid. 

cccxxiv.  “Every  one,”  observes  Professor  Alison, 
“ must  have  observed  the  coughing  and  sneezing 
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which,  iii  a crowded  assembly,  on  a winter  day,  in- 
fallibly succeed  the  profound  silence  occasioned  by  a 
speech  of  uncommon  brilliancy  and  interest ; and 
which  imply,  that  the  causes  of  the  sensations  pre- 
ceding these  actions  had  existed  for  some  time  in 
many  of  the  audience,  but  the  sensations  having  been 
overpowered  by  other  and  more  predominant  feelings, 
their  natural  consequences  had  been  suspended,  until 
these  feelings  had  in  some  measure  subsided,  and 
allowed  the  irritations  in  the  air-passages  to  become 
objects  of  attention  to  the  mind.”*  This  is  justly 
and  beautifully  described.  These  phenomena  are 
easily  explicable  on  the  principles  here  developed. 
We  have  already  admitted  that  thought  and  emotions 
are  among  the  several  causes  which  modify  the  distri- 
bution of  the  nervous  fluid,  and  excite  sympathetic 
action.  The  important  question  is  in  what  manner. 
All  are  familiar  with  the  fact.  Thought  and  feeling 
cannot  exist  apart  from  the  co-operation  of  this  fluid, 
no  more  than  secretion  can  take  place  without  the 
presence  of  the  blood ; therefore,  every  state  of  the 
mind  is  a faithful  representation  of  the  condition  of 
this  agent,  in  relation  not  only  to  the  mental  faculties, 
but  to  the  whole  animal  system.  When  a person  is 
deeply  absorbed,  listening  to  an  eloquent  discourse, 
the  whole  frame  exhibits  the  effect.  Its  position  and 
the  expression  of  the  features,  show  the  profound 
interest  excited.  The  predominating  ideas  are  a 
measure  of  the  nervous  principle  in  operation  in  one 
* Medico- Ghirurg.  Trans,  supra  cit. , p.  180. 
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particular  direction,  and  they  employ  the  largest  pos- 
sible amount.  The  cessation  of  their  intensity,  libe- 
rates a portion  of  it,  which  immediately  re-establishes 
its  normal  relations  with  the  cerebral  nerves,  and  hence 
the  phenomena  resulting  from  the  exercise  of  their 
functions, — the  awakened  sensibility  of  the  brain  to 
internal  irritations. 

These  views  will  elucidate  other  sympathetic  phe- 
nomena of  considerable  interest,  and  the  explanation 
of  them  will  strengthen  many  of  the  preceding  re- 
marks. 

cccxxv.  The  protracted  continuance  of  respira- 
tion in  extreme  cases  of  coma,  is  a subject  worthy  of 
consideration.  Professor  Alison  remarks,  m allusion 
to  it,  “ the  sympathetic  action  which,  in  the  state  of 
coma,  exists  the  longest,  is  that  which  is  most  essen- 
tial to  life,  respiration ; but  it  ultimately  undergoes  a 
change,  corresponding  to  the  gradual  diminution  of 
the  sensation,  which  we  have  considered  as  its  cause, 
— becoming  slower  and  less  perfect;  and  when  it 
ceases,  in  the  case  of  death  simply  by  coma,  no  sign  of 
sensibility  survives  it,  but  the  power  of  muscular  irri- 
tability remains  for  some  time.”* 

The  writer  here  says,  that  when  respiration  ceases, 
in  the  case  of  death  simply  by  coma,  no  sensibility 
survives  it.  Is  this  ever  observed  after  death  ? The 
term  implies  here  the  existence  of  consciousness.  In 
extreme  instances  of  this  kind,  sensation  is  not  a 
stimulus  to  respiration,  nor  is  it  essential  to  its  con- 
* Trans,  supra  cit.,  p.  176. 
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tinuance.  This  is  secured  by  laws  of  vital  action, 
which  have  not  been  fully  apprehended  by  the  physi- 
ologist ; and  the  thorough  understanding  of  them 
will  show,  that  sensation  is  not  required  to  account 
for  the  phenomenon.  We  have,  in  a previous  portion 
of  this  treatise,  attempted  to  prove,  that  the  succes- 
sive contractions  of  the  heart,  are  not  to  be  ascribed 
to  the  direct  stimulus  of  the  blood,  but  to  the  influ- 
ence of  the  nervous  energy.  The  amount  which  is 
lost  by  each  contraction,  being  supplied  during  the 
interval  of  the  succeeding  dilatation,  its  functions  are 
regularly  maintained.  Sensation  performs  no  part  in 
this  process.  The  same  view  applies  with  equal  force 
to  the  phenomena  of  breathing.  The  respiratory 
organs,  though  partly  under  the  influence  of  volition, 
have  precisely  the  same  general  relations  to  their  re- 
spective system  of  nerves,  and  the  laws  by  which 
they  are  governed,  whether  they  draw  the  nervous 
principle  from  the  medulla  oblongata,  the  spinal 
marrow,  or  from  any  other  source,  are  not  in  any 
degree  affected  by  the  circumstance. 

Inspiration  and  expiration  may  with  perfect  accu- 
racy be  compared  to  the  successive  actions  of  the 
heart,  and  they  will  controul,  in  the  same  manner, 
the  flow  of  the  nervous  fluid.  The  inspiration  neces- 
sarily brings  into  play  the  nervous  energy,  and  ope- 
rates as  a direct  stimulus  to  that  portion  of  the  brain 
whence  the  respiratory  nerves  arise.  And  thus,  long 
after  the  disappearance  of  all  consciousness,  and  when 
sensation  cannot  possibly  be  considered  as  a cause  of 
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respiration,  this  continues,  as  the  natural  result  of 
those  laics  which  regulate  all  f unctions  characterized  by 
intermittent  action.  Hence  the  sympathetic  eftects, 
in  all  such  cases,  are  not  to  be  traced  to  the  persist- 
ence of  any  sensation , but  to  other  causes  which  in- 
fluence the  motion  of  the  animating  agent  of  the 
nervous  system. 

The  respiration  certainly  becomes  slower  and  less 
perfect  as  the  aggravated  symptoms  of  coma  increase, 
but  this  does  not  prove  that  it  is  due  to  a correspond- 
ing change  in  the  strength  of  the  sensations.  They 
do  not  stand  to  each  other  in  the  relation  of  cause  and 
effect.  When  the  mind  betrays  no  evidence  of  the 
slightest  remains  of  consciousness,  the  breathing  con- 
tinues to  be  performed  with  considerable  fulness  and 
force,  and  ceases  only  when  the  properties  of  the 
blood  are  unequal  to  the  maintenance  of  the  func- 
tions of  life.  If  sensation  be  the  cause  of  its  activity, 
it  ought,  at  least,  obviously  to  decline,  which  it  does 
not,  from  the  first  manifestation  of  blunted  sensibility. 

The  successive  acts  of  breathing  no  more  depend 
on  the  momentary  accumulation  of  blood  in  the  lungs, 
exciting  an  uneasy  sensation,  than  the  contractions  of 
the  heart  depend  on  the  presence  of  the  blood  as  their 
immediate  stimulus.  Not  only  in  these,  but  in  all 
cases  of  intermittent  action,  the  cause  is  to  be  traced 
to  a modification  in  the  condition  of  the  nerves  brought 
into  play. 

cccxxvi.  The  remarkable  sympathy  between  the 
surface  of  the  body  and  the  brain,  is  displayed  in 
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blushing.  This  will  sometimes  occur  when  the 
person  is  altogether  removed  from  observation.  The 
suggested  ideas  instantaneously  crimson  the  coun- 
tenance. The  phenomenon  is  to  be  ascribed  to  a 
direct  influence  conveyed  to  the  arterial  capillaries,  by 
which  the  blood  is  either  arrested  in  its  course,  or 
increased  in  its  flow  towards  them.  The  former 
effect  would  necessarily  produce  the  latter.  Phy- 
siological considerations  would  certainly  lead  one  to 
infer,  that  an  additional  quantity  is,  with  the  rapidity 
of  thought,  urged  into  the  vessels.  They  are  richly 
endowed  with  nerves,  and  evidently  for  the  purpose 
of  enabling  them  to  controul  and  regulate  the  course 
of  the  blood.  That  this  is  modified  in  its  circulation, 
when  in  no  degree  affected  by  the  contractions  of  the 
heart,  is  a fact  requiring  no  elucidation.  The  cause 
of  the  activity  of  the  vessels,  under  these  or  any  other 
circumstances,  may  give  rise  to  a difference  of  opinion. 
When  we  perceive,  however,  the  extraordinary  changes 
in  the  conditions  of  organs,  arising  from  emotions,  it 
is  impossible  not  to  regard  the  nervous  system  as 
directly  instrumental  in  the  production  of  them,  from 
stimulating  or  depressing  the  capillaries  which  are 
concerned  in  all  vital  actions. 

cccxxvn.  Another  explanation  of  blushing  has 
lately  been  offered  by  a writer,  whose  opinions  always 
demand  a respectful  consideration.  He  observes : 
“ I may  now  repeat  that  the  phenomenon  of  blushing 
is  familiar  to  every  one.  Obviously  the  effect  of 
emotion,  I have  suggested  the  contraction  of  the 


NERVOUS  DISEASES. 


381 


platysma  myoides  on  the  external  jugular  vein  as  the 
second  link  of  the  chain  of  causes  and  effects,  and  the 
impeded  return  of  blood  along  this  latter,  as  the 
third 

This  hypothesis  has  certainly  little  to  recommend 
it.  The  alleged  cause  is  inadequate  to  the  pro- 
duction of  the  phenomenon.  Were  this  confined  to 
the  face  or  the  immediate  regions  of  it,  the  imagined 
change  in  the  condition  of  the  external  jugular, 
might  then  be  regarded  as  worthy  of  consideration, 
but  clearly  not  otherwise.  In  persons  exceedingly 
fair  and  peculiarly  sensitive,  it  is  not  unusual  to 
observe  the  whole  of  the  neck,  both  anteriorly  and 
posteriorly,  the  arms,  as  well  as  the  entire  bust,  suf- 
fused with  crimson.  It  is  utterly  impossible  for  any 
slight  compression  of  this  vein  to  occasion  so  remark- 
able a manifestation  on  so  large  a surface  of  the  body. 
It  is  giving  it  an  influence  which  it  is  quite  incapable 
of  exercising.  To  be  worthy  of  attention,  the  cause 
should  be  shown  to  be  equal  to  the  effect,  not  in  one 
particular  cutaneous  region,  but  wherever  the  delicacy 
of  the  skin  displays  it. 

The  writer  will  scarcely  contend  that  this  extensive 
agency  can  be  ascribed  to  the  external  jugular.  It 
does  not  receive  the  blood  from  the  regions  to  which 
we  have  alluded ; and  it  is  equally  clear,  that  any 
compression  of  it  can  only  affect  parts  above  it ; even 
if  the  vessels  of  those  below  it,  were  to  pour  their  con- 
tents into  the  same  vein,  which  they  do  not,  the 
* Dr.  Marshall  Hall,  Lancet,  No.  XI.,  p.  286.  1849. 
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obstacle  to  the  venous  current,  in  that  precise  situa- 
tion, would  in  no  degree  be  felt  by  them.  Blushing 
is  not,  however,  limited  to  the  regions  specified : it 
occasionally  affects  the  entire  surface  of  the  body. 

cccxxviii.  There  is  another  consideration  which  is 
by  no  means  favourable  to  his  speculations,  and 
though  less  decisive  in  its  character,  cannot  be  passed 
over.  The  blood  in  the  arterial  capillaries  is  supposed 
to  be  arrested  by  the  contraction  of  the  platysma 
myoides,  on  the  external  jugular, — arrested  from  not 
being  able  to  flow  forward  to  the  minute  veins  which 
ultimately  terminate  in  that  vessel.  Now  this  imagined 
temporary  obstacle,  which  must  be  exceedingly  slight 
in  degree,  has  to  affect  the  whole  of  the  capillaries  in- 
termediate between  itself  and  the  attenuated  arteries, 
distributed  to  the  face,  before  the  phenomenon  of 
blushing  could  occur.  We  contend  that  this  is  ex- 
cited in  less  time  than  the  partial  disturbance  of  the 
venous  stream  could  influence  the  superficial  capil- 
laries. It  is  certainly  impossible  to  furnish  evidence 
of  this,  but  it  may  be  shown  to  be  well  founded,  in 
considering  the  rate  at  which  the  blood  moves  both 
in  the  larger  and  smaller  vessels.  The  expression  of 
the  emotion  is  instantaneous.  It  is  as  quick  as 
thought,  and  is  manifested,  at  the  same  instant,  on 
all  parts  of  the  body  which  fall  under  observation. 

cccxxix.  This  opinion  of  the  writer  is  to  be 
traced  to  his  peculiar  notions  on  the  moving  powers 
of  the  blood.  He  does  not  allow  the  capillaries  to  be 
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one  of  these  agents.  We  have  elsewhere*  attempted 
to  show,  that  the  experiments  he  performed  in  illus- 
tration of  his  views,  were  not  conceived  in  a philoso- 
phical spirit,  and  were  destitute  of  those  conditions 
essential  to  accurate  results.  Therefore,  not  regard- 
ing the  capillaries  as  capable  of  influencing  the  current 
within  them,  he  adduces  the  supposed  contraction  of 
a muscle,  on  a particular  vein,  to  account  for  the  in- 
teresting phenomenon  of  blushing. 

We  conceive  there  is  only  one  mode  of  explaining 
its  occurrence,  and  that  is  the  direct  influence  of  the 
emotion  on  the  superficial  capillaries ; or  in  other 
words,  a peculiar  state  of  the  brain  is  induced,  which 
affects  the  vital  properties  of  these  vessels,  and  hence 
the  increased  flow  of  the  blood  within  them.  This, 
and  other  immediate  changes  in  the  functions  of  the 
skin,  consequent  on  mental  affections,  appear  to  us  to 
exhibit,  in  an  exquisite  manner,  the  innumerable  links 
of  vital  action  in  indissoluble  union  with  the  great 
nervous  centre,  a modification  of  which,  at  once,  dis- 
turbs the  finely  adjusted  balance  which  holds  the 
whole  in  harmonious  relation.  The  phenomena  re- 
sulting from  the  disturbance  are  the  sympathies  which 
it  is  our  object  to  study. 

cccxxx.  If  we  imagine,  in  case  of  exciting  emotions, 
that  the  nervous  principle  is  transmitted  to  the  super- 
ficial arteries,  in  augmented  quantity;  and  further, 
that  the  quantity  which  they  always  possess,  is  the 
* The  Philosophy  of  the  Moving  powers  of  the  Blood. 
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stimulus  by  which  they  are  enabled  to  perform  their 
vital  offices;  it  is  clear  that  every  change  in  the 
amount  of  this  stimulus,  will  be  accompanied  with 
an  alteration  in  their  functions,  frequently  evident 
to  observation,  as  in  blushing.  Guided  by  these  con- 
siderations, another  phenomenon  of  the  cutaneous 
surface,  arising  from  emotions,  is  easily  explicable, 
viz.,  sudden  pallor.  If  the  excitement  of  the  brain, 
under  particular  circumstances,  accelerates  the  flow  of 
the  nervous  fluid,  a depressing  sensation  will  arrest  its 
course,  and  hence  an  effect  is  produced,  which  may 
be  designated  the  collapse  or  paralysis  of  the  capil- 
laries, which  will  interrupt  the  flow  of  the  blood, 
on  the  circulation  of  which  the  complexion  exclu- 
sively depends.  If  the  sensation  be  exceedingly 
severe  in  its  character,  an  abundant  and  clammy  per- 
spiration is  the  result.  The  same  reasoning  not  only 
applies  to  this  aggravated  condition  of  the  skin,  but 
is,  in  our  opinion,  materially  strengthened  by  it. 
What  causes  the  watery  portions  of  the  blood  to  ooze 
out  thus  freely  ? If  we  take  into  account,  that  the 
same  mental  impression  frequently  occasions  diarrhoea, 
and  the  copious  emission  of  pale  urine ; and,  also,  a 
variety  of  other  symptoms,  such  as  the  small,  hesita- 
ting pulse,  the  struggling  contractions  of  the  heai  t, 
the  cold  extremities,  and  the  agitation  of  the  limbs, 
there  is  only  one  conclusion  at  which  we  can  arrive, 
viz.,  the  circumscribed  distribution  of  the  nervous 
principle  to  the  superficial  capillaries,  as  well  as 
throughout  the  animal  system.  Neither  on  the  sur- 
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face  of  the  body  nor  internally,  have  they  the  power 
of  retaining  their  contents.  These  phenomena  dis- 
play, in  a striking  manner,  the  origin  and  nature  of 
sympathetic  effects. 

cccxxxi.  In  connexion  with  this  branch  of  the  in- 
cpiiry,  the  whole  of  the  digestive  apparatus  presents  a 
wide  field  of  sympathetic  phenomena,  in  illustration 
of  the  justness  of  these  views.  We  shall,  however, 
simply  allude  to  the  principles  on  which  they  are  ex- 
plicable, without  entering  into  detail  to  exhibit  their 
comprehensive  application.  We  have  endeavoured  to 
show,  that  every  mental  state  co-exists  with  a certain 
condition  of  the  nervous  fluid,  and  that  this  is  ac- 
celerated or  retarded  in  its  flow  to  all  parts  of  the 
body,  according  to  the  character  of  the  predominating 
feelings.  The  changes  in  its  distribution  are  the 
foundation  of  all  sympathetic  action,  and  the  occur- 
rence of  this  in  organs,  remote  from  the  exciting 
cause,  can  be  explained  only  on  this  doctrine.  To 
establish  the  justness  of  it,  it  is  not  necessary  to  prove 
that  the  nerves  by  which  it  is  manifested,  have  a 
direct  connexion  with  the  brain.  All  nerves,  what- 
ever be  their  functions  or  situation,  have  such  a 
relation  to  it,  as  to  be  susceptible  of  the  influence  of 
every  cerebral  condition. 

cccxxxn.  The  appetite  is  sharpened  and  the  diges- 
tion facilitated  by  agreeable  ideas.  When  they  are  the 
characteristic  of  the  temperament,  their  effects  are 
observed  in  the  healthy  expression  of  the  countenance, 
in  the  clearness  of  the  skin,  in  the  alacrity  of  the 
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movements,  and  in  the  ease  and  freedom  with  which 
the  ordinary  duties  of  life  are  performed.  ihey 
stimulate  all  secretory  organs.  When  it  is  considered 
that  they  as  accurately  represent  the  excited  nervous 
state  of  the  brain,  as  the  full  and  bounding  pulse 
does  the  force  of  the  contractions  of  the  heart,  it  is 
evident  that  the  nervous  principle  is  flowing  in  a 
liberal  current  to  all  parts  of  the  body, — that  these  in 
fact  are  placed  in  harmonious  relation  with  the  nervous 
centres  whence  they  draw  the  stimulus  of  life.  If 
such  ideas  are  abruptly  disturbed,  and  succeeded  by 
others  of  a depressing  character,  a new  and  extraor- 
dinary class  of  sympathetic  phenomena  at  once  pre- 
sent themselves.  The  desire  for  food  is  feebly,  if 
at  all  felt,  and  if  taken  will  often  produce  nausea. 
The  nervous  agent  being  no  longer  transmitted  in  its 
usual  amount  to  the  stomach,  the  gastric  juice  is  de- 
ficient in  quantity  and  vitiated  in  its  properties,  and 
hence  the  food  continues  to  irritate  the  sensitive 
nerves  of  the  organ,  until  it  has  established  fresh  rela- 
tions with  the  brain,  one  of  the  frequent  consequences 
of  which  is, — the  phenomenon  of  vomiting. 

cccxxxiii.  Painful  emotions,  less  severe  in  degree, 
exercise  a corresponding  influence  on  the  whole  of  the 
digestive  apparatus.  But  whatever  be  its  character, 
it  is  explicable  on  the  same  principles.  Whether 
occasional  nausea,  diarrhoea  or  pain,  be  its  manifesta- 
tion; or  indeed  the  gradual  deterioration  of  the 
powers  of  life,  as  displayed  in  the  loss  of  stiength, 
the  wasting  of  the  flesh  and  the  inability  of  mental 
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exertion,  the  effects  are  to  be  referred  to  the  same 
general  cause — a modification  in  the  distribution  of  the 
nervous  energy.  The  nervous  system  is  not  alone  dis- 
ordered, but  it  is  the  first  link  in  the  chain  of  causa- 
tion, influencing  the  quantity,  quality,  and  motion  of 
the  blood,  which,  also,  becomes  a source  of  morbid 
action,  extending  and  aggravating  the  impressions 
conveyed  from  the  brain  to  the  nerves. 

cccxxxiv.  The  further  analysis  of  night-mare  has 
suggested  a few  additional  remarks.  It  may  possibly 
be  urged  against  the  speculations  offered,  that  this 
peculiar  state  of  the  brain  may  be  the  consequence  of 
undue  pressure  on  certain  blood  vessels,  thereby 
disturbing  the  cerebral  circulation.  Admitting  this 
hypothesis,  which  does  not  materially  militate  against 
the  general  scope  of  our  views,  we  have  still  to  explain 
the  inability  of  volition  to  produce  its  usual  effects. 
Incubus  may  arise  from  very  different  circumstances, 
but  whatever  be  the  nature  of  these,  the  cerebral 
condition  which  results,  and  on  which  the  inter- 
rupted action  of  the  will  depends,  remains  to  be 
accounted  for. 

cccxxxv.  In  the  phenomena  of  night-mare,  we 
observe  a striking  difference  between  the  potency  of 
the  will  and  emotions, — a difference  which  is  fraught 
with  high  physiological  interest.  While  the  former 
appears  to  be  paralyzed,  or,  at  least,  if  exerted,  in- 
operative, the  latter  are  capable  of  affecting  strongly  the 
limbs.  When  the  feeling  of  the  apprehended  danger 
becomes  intense,  the  lower  extremities  are  sometimes 
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excited,  and  the  irregular  and  agitated  movements 
mostly  end  in  breaking  the  disturbed  sleep.  These 
effects,  flowing  from  the  agency  of  the  emotions, 
strengthen  a previous  remark,  that  the  constrained  or 
interrupted  power  of  the  will,  does  not  originate  in  a 
disordered  condition  of  that  part  of  the  brain  whence 
the  voluntary  nerves  arise.  These  are  roused  into 
considerable  action  by  the  emotions,  and,  perhaps,  to 
as  great  an  extent  as  is  possible,  from  the  influence  of 
feeling  undirected  by  volition. 

cccxxxvi.  The  phenomena,  also,  show  that  the  will 
and  the  emotions  occupy  differenjt  cerebral  regions, 
and  that  the  peculiar  state  of  the  brain  co-existing 
with  the  latter,  usually  terminates  in  imperfect  wake- 
fulness. The  mode  in  which  this  is  accomplished,  is 
not  difficult  of  explanation  according  to  the  views 
here  laid  down.  The  liveliness  of  the  emotions  is  a 
measure  of  the  amount  of  the  nervous  energy  called 
into  play.  This  accumulates  with  the  growing  inten- 
sity of  the  feelings,  until  at  length  it  diffuses  itself  as 
from  a centre,  awakening,  as  it  spreads,  the  normal 
functions  of  the  cerebrum. 

In  somnambulism,  the  peculiarity  is,  that  while  the 
intellectual  faculties  and  the  motory  powers  are  in 
vigorous  operation,  that  portion  of  the  brain  which 
receives  or  takes  cognizance  of  impressions,  is  in  pro- 
found sleep.  The  individual  thinks,  acts  and  moves, 
in  obedience  to  internal  impulses,  but  does  not  feel. 
The  consideration  of  these  and  other  phenomena, 
places  beyond  all  doubt  the  important  fact  that  the 
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brain  is  not  one  organ,  but  a diversity  of  material 
instruments  exercising  widely  different  and  indepen- 
dent functions. 

cccxxxvn.  In  the  preceding  remarks  we  have,  per- 
haps, not  strictly  confined  the  inquiry  to  that  class  of 
phenomena  which  we  proposed  to  elucidate.  It  is 
difficult  so  to  restrict  the  investigation  of  them.  The 
line  of  demarcation  between  sympathetic  effects  arising 
from  direct  external  impressions,  and  sensations  not 
so  excited,  but  originally  derived  from  such  a source, 
is  often  exceedingly  fine,  and  in  a physiological  point 
of  view,  of  no  practical  importance.  It  is,  neverthe- 
less, interesting  to  study  many  of  the  phenomena  of 
sympathy,  arising  independently  of  immediate  ex- 
ternal agencies,  such  as  somnambulism,  incubus,  the 
speaking,  crying  and  exclamations,  in  sleep,  for  in  all 
these  instances,  we  perceive  the  powerful  working  of 
the  mind  when  unconscious  of  external  objects.  In 
this  state,  however,  it  supposes  them  to  exist,  and  the 
imagination  frequently  presents  them  in  unnatural  or 
exaggerated  relations,  and  hence  the  marvellous  in- 
fluence which  they  occasionally  exercise.  It  is,  there- 
fore, not  without  reason  that  such  phenomena  have 
been  incorporated  under  a particular  head. 
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SECTION  II. SYMPATHETIC  PHENOMENA  ARISING  FROM 

EXTERNAL  IMPRESSIONS. 

cccxxxviii.  We  now  enter  upon  the  consideration 
of  a large  and  interesting  class  of  phenomena,  which 
have  been  studied  with  great  zeal,  and  on  which  no 
inconsiderable  light  has  been  thrown.  It  was  im- 
possible for  the  enlightened  physiologist  to  contem- 
plate them,  in  the  variety  of  their  aspects  and  relations, 
without  having  his  attention  awakened  and  directed 
to  the  investigation  of  their  source  and  nature.  An 
irritation  or  stimulus  applied  to  one  region  of  the 
body,  frequently  excites  the  voluntary  muscles  of 
another,  widely  remote  from  the  part  first  affected  ; as 
sneezing,  coughing,  or  vomiting,  from  an  irritation  of 
the  nostrils,  trachea,  or  stomach,  throws  into  powerful 
action  the  respiratory  organs ; as,  also,  the  irritation 
of  the  uterus,  rectum,  and  bladder,  brings  into  ener- 
getic play  distant  muscles  necessary  to  the  expulsion 
of  the  foetus  faeces  and  urine.  Tickling  of  the  arm- 
pits  or  soles,  gives  rise  to  uncontrollable  laughter, 
and  occasionally  to  universal  convulsions. 

Numerous  other  illustrations  of  sympathy  readily 
present  themselves,  such  as  the  contraction  of  the  iris 
from  the  impinging  of  light  upon  the  retina ; the  in- 
fluence of  harsh  or  discordant  sounds,  in  setting  the 
teeth  on  edge;  the  copious  flow  of  milk  from  the 
breasts,  excited  by  the  presence  of  the  child,  or 
even  in  its  absence,  from  the  pleasurable  ideas  it 
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creates;  the  immediately  invigorating  effects  oi  aliment 
and  stimulants,  both  on  voluntary  and  involuntary 
muscles ; food  in  the  pharynx  at  once  sets  the  as- 
sociated organs  of  deglutition  in  motion ; the  sight  of 
what  is  grateful  to  the  palate,  stimulates  the  salivary 
glands,  and  fills  the  mouth  with  water;  peculiar 
odours  cause  syncope  and  difficulty  of  breathing.  It 
is  not  necessary  to  extend  the  list.  The  instances 
here  given  are  sufficient  to  indicate  what  is  understood 
by  sympathetic  affections. 

cccxxxix.  The  sphere  of  sympathy  enlarges  from 
birth  to  the  full  maturity  of  the  animal  system.  Many 
of  those  actions  regarded  as  instinctive,  such  as  the 
taking  of  aliment  and  transmitting  it  to  the  pharynx, 
the  sucking  of  the  young  of  mammals,  the  voiding 
of  the  stools  or  urine,  and  copulation,  are  constantly 
undergoing  an  important  change  ; or,  in  other  words, 
the  organs  on  which  these  and  other  functions  depend, 
are,  at  every  stage  of  development,  assuming  a new 
and  higher  degree  of  sympathetic  influence.  An 
acute  writer  remarks,  in  reference  to  the  particular 
functions  stated,  that  they  are  “ as  perfectly  performed 
the  first  time  they  are  attempted  as  at  any  subsequent 
period.”*  This  is  not  strictly  correct.  They  are 
accomplished,  but  how  narrow  is  the  organic  circle 
within  which  they  play  their  part.  The  swallowing 
of  the  driblets  of  milk  is  the  first  impulse  conveyed 
to  the  pharynx,  but  so  slight  is  the  impression,  it 
scarcely  awakens  the  organs  associated  in  the  process. 

* Dr.  Fletcher,  opus,  cit.,  Part  II.  b.,  p.  15 
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This  is,  indeed,  the  first  lesson  they  receive.  Every 
subsequent  one,  from  infancy  to  childhood,  is  a 
species  of  education,  by  which  other  instruments  are 
brought  into  operation,  and  are  aroused  to  more 
vigorous  duties,  and  in  the  same  proportion  their 
relations  to  the  brain  and  the  rest  of  the  nervous 
system,  are  augmented.  Similar  observations  may  be 
extended  to  the  rectum  and  urinary  bladder.  The 
increase  in  the  amount  and  in  the  nourishing  quality 
of  the  food,  is  gradually  fitting  them  for  a wider 
range  of  offices,  every  step  of  which  is  evolving  new 
sympathies.  The  same  view  applies  with  equal  force 
to  almost  every  vital  action.  Did  space  permit,  it 
would  be  exceedingly  interesting  to  trace  the  mani- 
festation of  sympathy  throughout  the  transition  stages 
of  organization  to  its  completion.  The  field  it  would 
open  out  would  furnish  abundant  matter  for  the  con- 
templation of  the  philosopher. 

cccxl.  The  phenomena,  falling  under  the  head 
of  this  section,  may  be  studied  in  three  different  re- 
lations : first,  as  they  occur  in  the  voluntary  muscles, 
the  actions  of  which  are  abnormal,  and  are  only  oc- 
casionally excited  ; secondly,  as  they  are  exhibited  by 
organs  in  the  exercise  of  their  ordinary  functions  ; and 
thirdly,  as  they  present  themselves  from  direct  impres- 
sions on  the  senses  of  sight,  hearing,  smell  and  taste. 
This  division  is,  to  a great  extent,  arbitrary,  and  is 
suggested  rather  for  the  convenience  of  analyzing  the 
phenomena,  than  for  the  justness  of  its  foundation. 
It  is  through  the  influence  of  the  senses  that  many  of 
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the  irregular  muscular  movements  of  the  first  class 
are  produced.  Each,  however,  has  certain  peculiar 
sympathetic  affections  by  which  it  is  distinguished, 
and  may  be  examined  separately  with  advantage. 

cccxli.  The  phenomena  strictly  belonging  to  the 
first  class,  such  as  are  exhibited  by  sneezing,  hiccup, 
tickling  and  vomiting,  early  attracted  the  attention  of 
the  physiologist,  and  it  was  especially  in  reference  to 
these  and  similar  conditions,  that  sensation,  as  the 
immediate  cause  of  them,  was  elaborately  analyzed 
by  Whytt  and  his  successors.  The  conclusions  at 
which  they  arrived,  to  borrow  the  words  of  a distin- 
guished writer,  prove  first,  that  the  phenomena  “ can- 
not be  explained  by  the  connexions  of  the  nerves  of 
the  sympathizing  parts  ; secondly , that  they  do  not  in- 
dicate any  necessary  consent  or  sympathy  between 
the  individual p arts  of  the  body,  but  are,  in  general, 
simply  the  effects  of  certain  mental  sensations ; and 
that  in  these  instances,  one  part  of  the  body  sympa- 
thizes with  another,  only  so  far  as  the  sensation,  which 
is  the  natural  and  appropriate  stimulus  of  the  one,  is 
excitable  by  irritation  of  the  other.”* 

That  sensation,  or  that  state  of  the  brain  which 
co-exists  with  it,  is  essential  to  the  production  of  nu- 
merous effects,  is  unquestionable ; and  it  may  be 
shown,  that  no  sympathy,  properly  speaking,  can 
exist  between  the  nerves,  the  source  of  the  original 
irritation,  and  those  by  which  it  is  manifested  in  dis- 
tant parts  of  the  body.  That  they  should,  in  a less 
* Professor  Alison.  Medico-chirurgical  Trans.,  supra  cit.,  p,  171. 
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advanced  stage  of  physiology,  have  been  regarded  as 
united  by  some  peculiar  or  mysterious  bond,  is  not  at 
all  surprising.  The  comparative  regularity  with 
which  the  irritation  of  the  one  was  observed  to  be 
transmitted  to  the  other,  was  calculated  to  give  rise 
to  such  impression.  More  enlarged  views  on  the  ner- 
vous system,  will  enable  us  to  point  out  with  greater 
piecision,  the  nature  of  the  relations  associating  in 
successive  action,  these  two  classes  of  nerves. 

The  first  important  distinction  to  be  kept  in  mind, 
is,  that  the  one  class  are  nerves  of  sensation,  and  the 
other  nerves  of  motion.  The  one  may  be  said  to  ter- 
minate in  the  brain,  as  they  convey  to  this  organ  the 
impressions  from  without : the  other  may  be  said  to 
originate  in  it,  as  they  derive  from  it  the  power  of 
exciting  muscular  contractions.  Whether  guided  in 
our  views  by  direct  experiments  on  the  subject,  or 
considerations  which  go  far  to  establish  a diversity  of 
nervous  functions,  dependant  on  an  equally  diversified 
nervous  structure,  it  is  impossible  to  suppose,  that 
that  portion  of  the  cerebrum,  which  is  alone  con- 
scious of  impressions,  is  the  same  as  that  whence 
muscular  motion  arises.  It  is,  therefore,  evident, 
that  if  the  two  classes  of  nerves,  in  any  degree,  sym- 
pathize, the  cause  is  not  to  be  sought  in  u anas- 
tomoses of  the  nerves  of  the  parts  irritated,  and  the 
parts  thrown  into  action  by  the  irritation,”  but  in 
peculiar  structural  relations  connecting  the  two  at  or 
in  the  vicinity  of  their  roots. 

cccxlii.  The  progress  of  organization,  from  birth, 
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to  the  complete  development  of  the  animal  system,  is 
one  uninterrupted  series  of  changes  in  nervous  matter, 
by  which  these  relations  are  gradually  evolved  and 
permanently  established.  The  thoughts  and  emotions 
characterizing  the  different  periods  of  life,  are  the 
result  of  these  modifications,  which  in  the  first  place 
originate  in  the  great  nervous  centres,  and  from  these 
the  awakened  influence  radiates  to  every  region  of 
the  body. 

cccxliii.  In  the  investigation  of  this  particular 
branch  of  the  inquiry,  it  is  necessary  to  allude  to  the 
doctrines  of  Sir  Charles  Bell,  and  the  objections 
which  have  been  urged  against  them,  by  Professor 
Alison.  The  analysis  of  both  will  tend  to  elucidate 
the  principles  pervading  these  pages.  The  former 
writer  observes,  “ looking  to  the  simultaneous  motions 
of  the  abdomen,  thorax,  neck,  throat,  lips  and  nos- 
trils, in  breathing,  it  is  obvious,  that  they  must  be 
animated  by  nerves  partaking  of  similar  powers,  and 
that  these  nerves  must  have  a centre  somewhere , so  that 
they  may  he  simultaneously  and  equally  excited,  and 
give  a uniform  impulse  to  the  muscles  of  respiration.”* 
“ It  is  quite  obvious,  that  some  hundred  muscles  thus 
employed  in  the  act  of  breathing,  or  in  the  common 
actions  of  sneezing,  speaking,  and  singing,  cannot  he 
associated,  without  cords  of  connexion  or  affinity, 
which  combine  them  in  the  performance  of  their 
actions ; the  nerves  which  serve  this  purpose  I call 
respiratory.”! 

* Exposition  of  the  Nervous  System,  p.  54.  f Ibid.,  p.  76. 
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The  objections  of  Professor  Alison  may  be  classi- 
fied under  five  different  heads. 

First,  “If  it  were  laid  down  as  a general  proposi- 
tion, or  law  of  the  system,  that  those  nerves  in  the 
body  are  peculiarly  apt  to  sympathize  which  arise 
next  one  another,  or  in  a line  or  series  above  one 
another,  various  instances,  in  the  other  parts  of  the 
body,  might  be  adduced  in  refutation  of  that  idea.” 
Secondly,  If  the  respiratory  nerves  arise  from  the 
lateral  column  of  the  spinal  cord,  there  are  other 
muscular  nerves,  not  at  all  concerned  in  the  respiratory 
actions , which,  also,  arise  from  it. 

Thirdly,  “ That  those  of  the  respiratory  nerves, 
which  are  the  most  nearly  connected  at  their  root, 
are  by  no  means  those  which  are  the  most  closely 
associated  in  their  function.” 

Fourthly,  That  a variety  of  muscular  contractions 
occur  in  regular  combinations  and  successions,  “ asso- 
ciated, generally,  with  certain  actions  of  the  muscles 
of  respiration,  yet  not  occurring  in  parts  to  which  the 
respiratory  nerves  of  Sir  Charles  Bell  have  been  de- 
scribed as  extending.” 

Fifthly,  “ The  theory  assigns  a cause,  which  is 
uniform  and  permanent,  for  effects  which  are  occa- 
sional and  variable.”  “ The  nerves  associated  not 
only  do  not  always  act  simultaneously,  in  obedience 
to  the  irritations  applied,  but  that  their  actions  accom- 
pany and  succeed  one  another  in  great  variety,  not 
according  to  the  parts  where  the  irritations  are  applied, 
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but  according  to  the  sensations  which  th,ey  excite , as 
was  formerly  illustrated  at  some  length/’* 

cccxliv.  We  have  not  thought  it  necessary  to  give 
the  particular  facts  on  which  these  conclusions  rest. 
Their  general  correctness  appears  to  us  unquestion- 
able. The  writer,  however,  does  not  appear  sensible 
of  a distinction,  which  it  is  important  to  make  in  the 
nature  of  the  sympathetic  phenomena,  brought  under 
consideration  by  Sir  Charles  Bell,  as  evidence  of  a 
connexion  of  the  nerves  at  their  roots,  or  by  “ cords 
of  connexion  or  affinity!'1 

The  appreciation  of  the  distinction  is  essential  to  a 
just  understanding  of  the  phenomena.  The  ordinary 
respiratory  movements  of  the  abdomen,  thorax,  neck, 
throat,  lips  and  nostrils,  are  the  effects  of  changes  in 
the  condition  of  the  motory  nerves,  co-operating  to- 
wards the  accomplishment  of  a specific  function,  not 
excited  through  impressions  communicated  to  the 
brain,  by  sensitive  nerves,  nor,  indeed,  dependent 
on  sensation,  of  which  we  are  or  ever  were  conscious, 
for  the  regular  exercise  of  their  powers.  It  is  com- 
paratively a matter  of  indifference  to  inquire  whence 
they  originate,  because  if  it  be  a law  of  the  system, 
that  they  shall  be  associated  in  a series  of  muscular 
contractions,  these  contractions,  intermittent  in  their 
character,  furnish  to  the  motory  nerves  the  occasion 
necessary  for  their  continued,  yet  interrupted  action.  A 
common  centre,  according  to  the  ideas  of  Sir  Charles 
* Medico-ctnrurgical  Trans.,  supra  cit. , p.  214  et  seq. 
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Bell,  is  not  required  to  explain  the  regularity  with 
which  they  execute  their  respective  offices.  The 
source  of  the  regularity  is  not  to  be  traced  to  the  ex- 
istence of  a particular  centre,  but  to  the  association 
of  the  movements  themselves,  and  the  simple  fact, 
that  the  nerves  are  nerves  of  motion,  or  in  other 
words,  derive  the  principle,  in  virtue  of  which  they 
act,  from  that  nervous  structure  which  is  appropriated 
to  muscular  contractions. 

cccxlv.  In  passing  from  the  consideration  of  the 
respiratory  movements,  to  that  of  the  phenomena  ex- 
hibited by  sneezing,  coughing,  speaking  and  singing, 
we  enter  upon  the  analysis  of  very  different  causes. 
In  sneezing  and  coughing,  we  have  the  co-operation 
of  the  two  classes  of  nerves, — the  motory  and  the 
sensitive.  An  impression  made  upon  the  latter,  is,  at 
once,  communicated  to  the  cerebrum,  the  effect  of 
which  is  to  excite  that  portion  of  the  organ  in  which 
the  respiratory  nerves  are  implanted,  and  the  mus- 
cular motions  resulting  are  proportionate  to  the 
severity  of  the  irritation. 

Numerous  interesting  facts  go  far  to  prove,  that 
this  is  not  directly  conveyed  from  the  one  class  of 
nerves  to  the  other.  The  influence  of  both  depends  on 
the  condition  of  the  nervous  matter,  intervening,  or 
by  which  they  are  combined  in  successive  action.  Both 
sneezing  and  coughing  may  be  arrested  in  their  in- 
itial manifestations,  by  awakening  a new  train  of 
thought.  We  are  fully  aware  that  this  is  one  of  the 
strong  arguments  for  the  dependence  of  sympathy  on 
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sensation,  the  value  of  which,  as  indicative  of  a cer- 
tain state  of  the  brain,  we  are  by  no  means  disposed 
to  underrate.  The  fact  is  valuable,  and  if  rightly  in- 
terpreted, may  be  shown  to  add  considerable  weight 
to  the  views,  which  contend  for  the  existence  of 
a nervous  fluid.  Ideas  and  emotions  do  not  act 
independently  of  some  such  agent,  in  intimate  con- 
nexion with  nervous  matter.  Various  circumstances 
have  been  stated  in  confirmation  of  this  opinion.  If, 
therefore,  every  mental  state  is  to  be  regarded  as  em- 
ploying or  putting  in  motion  a certain  amount  of  the 
nervous  power,  the  feelings  induced,  when  the  respi- 
ratory muscles  are  on  the  point  of  being  excited,  by 
sneezing  or  coughing,  clearly  give  a new  direction  to 
the  nervous  principle,  and  thus  modify  the  condition 
of  that  part  of  the  brain  in  association  with  the 
motory  nerves, — a condition  essential  to  their  free  and 
ample  exercise. 

cccxlvi.  The  consideration  of  the  cause  and  na- 
ture of  hiccup,  will,  perhaps,  best  illustrate  the  fore- 
going remarks.  It  arises  generally  from  derange- 
ment of  the  stomach,  producing  a spasmodic  affec- 
tion of  the  diaphragm,  and  may  be  explained  on  two 
suppositions,  both  equally  establishing  a physical 
change  in  the  respiratory  nerves.  The  abnormal 
action  of  the  stomach,  whatever  be  its  character,  ne- 
cessarily disturbs  the  functions  of  its  nerves  and  their 
relations  to  the  brain.  That  portion  of  it,  in  con- 
nexion with  these  nerves,  either  from  irritation,  or 
from  the  transmission  of  an  impression,  is  so  far  dis- 
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ordered  as  to  influence  the  condition  of  the  nerves 
distributed  to  the  diaphragm,  and  hence  its  irregular 
or  spasmodic  contractions.  Another  view  may  be 
taken  of  the  origin  of  the  phenomenon.  It  is  un- 
necessary to  expatiate  on  the  intimate  sympathy  ex- 
isting between  the  stomach,  the  lungs  and  the  muscles 
of  respiration. ^ This  is  too  well  known  to  require,  on 
this  occasion,  any  evidence  of  the  fact.  It  may, 
therefore,  be  imagined,  that  the  nerves  of  the  dia- 
phragm are  directly  implicated  in  the  derangement  of 
the  stomach,  and  hence  the  irritation  communicated 
to  them,  is  subsequently  transmitted  to  the  cerebrum. 

According  to  either  doctrine,  the  phenomena  soli- 
citing attention  are  precisely  the  same.  We  have  the 
nerves  affected  in  their  peripheral  extremities,  in  two 
different  situations,  the  stomach  and  the  diaphragm ; 
and,  also,  that  portion  of  the  brain  in  which  they  are 
implanted.  Hiccuping  is  readily  removed  in  two 
ways,  widely  opposed  in  their  operation,  yet  both 
equally  illustrating  the  uninterrupted  play  between 
the  nervous  centre  and  its  nerves ; and  we  contend 
by  restoring  the  normal  distribution  of  that  prin- 
ciple which  adapts  each  to  its  respective  duties. 

In  the  whole  range  of  sympathetic  phenomena, 
there  are  few  which  seem  so  easily  explicable  on  this 
supposition,  as  the  affection  in  question.  Sudden 
surprise,  or  the  fixed  attention  to  a particular  object, 
will,  at  once,  arrest  it.  It  is,  also,  quickly  cured  by 
stimulants,  antacids  and  other  remedies.  In  the  first 
instance,  it  is  obvious,  that  the  feelings,  by  modifying 
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the  cerebral  condition  in  relation  to  the  nerves, 
creates  a new  action  which  re-establishes  their  regular 
functions  ; clearly  showing,  that  whatever  might  be 
the  nature  of  the  exciting  cause,  the  persistence  of 
the  affection  depends  on  the  induced  state  of  a cer- 
tain part  of  the  brain.  In  the  other  case,  where  the 
means  are  applied  to  the  peripheral  extremities  of  the 
nerves,  the  benefit  resulting  consists  in  producing, 
through  the  media  of  these  nerves,  either  a direct 
change  in  the  cerebral  region  whence  they  arise,  or 
by  removing  the  source  of  irritation,  allows  such 
region  to  resume  its  ordinary  action.  Whichever 
conclusion  be  adopted,  it  seems  almost  impossible  not 
to  trace,  in  these  effects,  the  operation  of  a nervous 
agent  subject  to  constant  variations  in  its  distribu- 
tion. 

cccxlvii.  The  same  views  are  likewise  strongly 
corroborated  by  the  means  employed  to  resuscitate  an 
individual  in  syncope.  The  dashing  of  cold  water 
upon  the  face,  or  the  application  of  stimulants  to  the 
nostrils,  excites  the  animating  principle  in  the  nerves, 
and  thereby  occasions  a commotion  in  the  brain,  the 
result  of  which  is,  returning  sensibility  and  the  gradual 
re-establishment  of  the  functions  of  life.  Those  who 
argue  that  sympathy  depends  entirely  on  sensation, 
urge  such  facts  as  evidence  of  the  truth  of  their 
reasoning.  Its  importance,  as  a cause,  we  do  not 
question,  indicating,  as  it  does,  a certain  cerebral 
state.  But  what  produces  that  change  in  cerebral 
matter  anterior  to  the  manifestation  of  sensation  ? 
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Do  the  nerves  carry  no  stimulating  power  from  their 
peripheral  to  their  central  extremities?  It  is  this 
which  is  put  in  motion  from  without,  and,  by  its 
awakened  vigour  arouses  the  energies  within. 

cccxlviii.  It  is  further  remarked  by  the  same  en- 
lightened physiologists,  in  their  advocacy  of  sensa- 
tion, as  the  cause  of  sympathetic  affections,  that  when 
this  cannot  be  excited  in  syncope,  external  initants 
fail  to  produce  the  ordinary  phenomena.  But  what 
does  it  prove  ? If  it  shows,  on  the  one  hand,  by 
negative  results,  the  potency  of  sensation,  on  the 
other,  it  equally  demonstrates  a condition  of  the 
brain,  or  its  associated  nerves,  (most  probably  of 
both,)  which  the  remaining  nervous  principle  is  in- 
capable of  influencing. 

cccxlix.  In  exhibiting  the  efficiency  of  sensation, 
as  the  source  of  sympathy,  the  inquirer  has  left  alto- 
gether out  of  consideration,  a change  in  cerebral 
matter  antecedent  to  the  manifestation  of  sensation, 
a change  which  must  be  effected  by  some  pervading 
principle  which  is  the  natural  stimulus  of  such  matter. 
What  is  this  but  the  animating  agent  of  the  nervous 

system  ? 

cccl.  The  sickness  and  vomiting  which  frequently 
present  themselves  in  the  early  months  of  utero-ges- 
tation,  may  be  shown  to  furnish  additional  illustra- 
tions in  support  of  the  foregoing  train  of  reasoning. 
It  is  not  difficult  to  suggest  a rational  explanation  oi 
their  origin.  The  new  action  set  up  in  the  uterus, 
(and  every  action  begins  in  the  nervous  system,)  be- 
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comes  clearly  a vital  centre,  gradually  augmenting  its 
demands  upon  the  nervous  fluid  and  blood.  These 
demands,  especially  in  those  delicately  constituted, 
must  necessarily  influence  all  organs  in  their  imme- 
diate vicinity,  the  evidence  of  which  is  displayed  by 
parts  either  the  most  susceptible  of  derangement, 
or  whose  abnormal  symptoms  are  the  most  ob- 
vious to  ordinary  observation.  Among  this  number 
the  stomach  claims  particular  attention.  What  is  the 
physiological  effect  of  the  newly-created  action  ? Is 
it  not  to  withdraw  from  the  nerves  distributed  to  this 
organ  a portion  of  their  stimulus,  or  in  other  words, 
the  nervous  fluid  ? The  result  which  follows,  is  the 
disturbance  of  the  relations  between  these  nerves  and 
the  brain.  Both  may  be  regarded  as  having  acquired 
an  extraordinary  degree  of  excitability,  which  disap- 
pears during  the  progress  of  gestation.  The  stomach, 
and  all  parts  of  the  animal  system,  gradually  adapt 
themselves  to  new  conditions,  and  that  which  was,  in 
the  first  instance,  the  source  of  a variety  of  distress- 
ing symptoms,  becomes  subsequently  a healthy  and 
an  invigorating  process. 

cccli.  In  cases  of  vomiting  from  medicinal  agents, 
the  same  explanation  applies.  The  nerves  are  dis- 
ordered in  their  peripheral  extremities  to  such  a de- 
gree, that  the  normal  relations  between  them  and  the 
brain  are  broken  : new  actions  are  set  up  both  in 
this  organ  and  the  stomach,  which  increase  in  severity, 
until  at  last  the  induced  relations  excite  the  cerebrum 
to  vigorous  re-action,  and  hence  the  violent  muscular 
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contractions  which  follow.  It  is  true,  that  unless 
this  organ  were  sensible  to  impressions,  none  of 
these  sympathetic  phenomena  would  take  place.  But 
the  inquiry  naturally  is,  what  leads  to  the  manifestation 
of  them  ? Are  the  aroused  muscular  movements  the 
result  of  no  animating  power  in  the  nerves  .J  Have 
these  received  no  addition  of  that  principle  in  viitue 
of  which  they  act  under  ordinary  circumstances  ? Is 
the  augmented  force  to  be  ascribed  to  the  mere  irrita- 
tion of  the  nervous  fibre,  or  a modification  in  the  con- 
dition of  its  molecules,  independently  of  a vivifying 
agent  imparting  to  them  their  vitality  and  eneigy  of 
action?  There  is  only  one  conclusion,  in  contem- 
plating these  phenomena,  at  which  we  can  rationally 
arrive,  viz.,  the  existence  of  a nervous  fluid,  the 
changes  in  the  distribution  of  which,  are  the  first 
links  in  the  derangement  of  the  stomach  and  the 
brain,  and  are  not  only  anterior  to,  but  the  cause  of 
the  sensation  co-existing  with  that  state  of  the  ceie- 
brum,  which  impels  to  violent  contraction  a variety 

of  muscles. 

ccclii.  The  depraved  appetite  which  occasionally 
manifests  itself  in  pregnancy,  is  explicable  on  the 
same  considerations.  Whether  sickness,  fainting, 
epileptic  or  hysterical  attacks,  vomiting  or  a vitiated 
taste,  be  one  of  the  accompanying  indications  of  the 
disordered  nerves  of  the  stomach,  depends  on  circum- 
stances beyond  the  means  of  analysis.  It  is  impos- 
sible to  ascertain  what  may  be  the  extent  of  the 
morbid  relations  they  establish  with  the  brain.  Ac- 
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cording  to  the  character  of  these  will  be  the  nature 
and  variety  of  the  sympathetic  affections.  It  is,  how- 
ever, important  to  remark,  that  how  diversified  soever 
they  may  be,  the  nervous  conditions  out  of  which 
they  arise,  are  conditions,  the  initial  steps  of  which 
are  the  consequences  of  imperceptible  physical  changes 
in  the  nerves  and  nervous  organs  implicated,  occur- 
ring independently  of  the  co-operation  of  sensation, 
from  the  altered  distribution  of  the  nervous  energy. 
Every  modification  of  it  is  a proportionate  change 
of  vital  action.  Sensation,  or  that  state  of  the  brain 
which  it  indicates,  is  necessary  to  the  development 
of  these  phenomena,  but  while  admitting  this,  let 
us  not  forget  the  nature  of  the  foundation  on  which 
it  rests,  or  the  induced  nervous  changes  out  of  which 
it  springs. 

cccliii.  Among  other  phenomena  adduced  by  Sir 
Charles  Bell,  as  evidence  of  a common  nervous 
centre,  or  of  actions,  the  muscles  concerned  in  which 
“ cannot  be  associated  ivithout  cords  of  connexion  or 
affinity are  singing  and  speaking.  In  the  previous 
observations,  we  have  briefly  glanced  at  two  important 
classes  of  sympathetic  affections,  and  have  attempted 
to  show  that  a nervous  centre,  according  to  the  ideas 
of  this  distinguished  physiologist,  is  not  necessary  to 
account  for  them ; that  in  fact  the  nerves  which  re- 
ceive the  irritation  or  impression  transmitted  to  the 
brain,  have  no  direct  connexion  with  those  which  dis- 
play the  effects  in  distant  parts  of  the  body.  In 
analyzing  the  nervous  conditions  of  singing  and 
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speaking,  the  consideration  of  a common  nervous 
centre,  save  that  of  volition,  does  not  naturally  pre- 
sent itself.  In  these  instances  the  nerves  are  con- 
trolled by  the  will.  It  is  this  power  which  regulates 
their  exercise,  as  well  as  that  of  every  voluntary 
motion.  In  'whatever  part  of  the  cerebrum  the 
will  resides,  by  an  undeviating  law  of  organization, 
it  is  evidently  in  such  relation  to  the  nerves  that 
these  instantaneously  obey  its  mandates.  It  is  com- 
paratively of  little  importance  in  this  inquiry  into 
sympathetic  phenomena,  to  determine  the  particular 
origin  or  association  of  the  nerves.  If  their  co-ope- 
ration in  the  production  of  certain  effects,  be  re- 
garded as  evidence  of  sympathy,  it  is  sympathy 
developed  by  the  immediate  influence  of  volition. 
From  birth  to  the  completion  of  the  vocal  organs, 
every  effort  which  is  made  to  give  utterance  to  the 
thoughts,  is  strengthening  the  power  of  the  mil,  the 
nerves  and  the  organs  which  it  calls  into  play.  It 
is  the  process  which  nature  adopts  to  accomplish  the 
necessary  physical  arrangements  among  these  several 
instruments. 

cccliv.  We  shall  now  say  a few  words  on  those 
sympathetic  actions  which  may  be  designated  func- 
tional, being  exhibited  by  organs  in  the  exercise  of 
their  usual  offices.  The  contraction  of  the  iris,  from 
the  impressions  of  light  upon  the  retina,  is  one  of 
these.  The  phenomenon  can  with  as  little  propriety 
be  ascribed  to  sensation,  as  the  muscular  motions  of 
the  heart,  stomach,  and  intestines.  If  the  retina  be 
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insensible  to  impressions  from  structural  changes  in 
it,  or  from  cerebral  disease,  the  iris  is  immoveable. 
This  does  not  prove  that  sensation  is  essential  to  its 
contraction.  In  the  one  case,  it  is  evidence  that  the 
sensibility  of  the  brain  is  necessary  to  the  result. 
The  cerebral  condition  which  it  implies,,  is  a condition 
requisite  to  reflex  action,  and  for  the  purpose  of  bring- 
ing into  harmonious  relation  the  various  instruments 
co-operating  in  the  function  of  vision ; in  the  same 
manner  as  a certain  physical  state  of  the  spinal  cord, 
is  indispensable  to  the  production  of  a similar  class  of 
phenomena. 

ccclv.  We  will  endeavour  to  define  clearly  the  ideas 
we  attach  to  the  term  sensibility,  which  is  essen- 
tially necessary  in  investigations  of  this  kind.  It  is 
a property  of  the  nervous  system,  in  virtue  of  which 
living  beings  are  rendered  susceptible  of  pain  and 
pleasure,  which  may  be  excited  by  a variety  of  causes 
directly  affecting  the  conditions  of  the  nerves,  or  by 
thoughts  and  emotions  which  spontaneously  arise. 
All  parts  of  the  body  are  abundantly  endowed  with 
nerves  called  sensitive,  that  is,  nerves  in  such  relation 
to  the  sensoriuin  that  every  strong  impression  they 
receive  is  at  once  transmitted  to  it.  Thus  we  are 
conscious  of  the  sensations  resulting,  or  in  plain  lan- 
guage we  feel. 

It  is  not  to  be  supposed  that  the  oflice  of  these 
nerves  is  restricted  to  the  conveyance  of  either  plea- 
surable or  painful  impressions  : this  is  the  extreme 
exercise  of  their  functions, — their  occasional  action 
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only.  They  are  the  media  of  endless  impressions,  or 
the  seat  of  changes  which  are  constantly  modifying  the 
physical  properties  of  the  brain  in  relation  to  them , of 
none  of  which  we  are  conscious ; and  yet  these  could 
not  possibly  take  place  did  not  the  brain  possess  its 
natural  sensibility,  or  exist  in  a state  susceptible  of  im- 
pressions of  which  we  may  be  made  conscious.  Of 
the  agents,  both  from  without  and  within  the  body, 
unceasingly  exciting  these  changes,  many  will  readily 
occur  to  the  mind.  Among  them  may  be  included 
numerous  circumstances  accompanying  the  vicissi- 
tudes of  the  seasons,- — the  alternations  of  temperature, 
all  influencing,  more  or  less,  the  condition  of  the 
nerves,  but  not  in  a degree  sufficient  to  attract  atten- 
tion to  themselves ; and  the  same  may,  also,  be 
observed  of  a variety  of  internal  vital  operations. 

It  is  true  we  have  no  evidence  of  these  effects  that 
will  satisfy  the  understanding  doubting  everything 
that  does  not  fall  under  actual  observation, — is  not 
capable  of  being  measured  or  handled.  We  have 
no  means  of  analyzing  the  physical  changes  which, 
during  every  moment  of  life,  are  taking  place  in  the 
nerves  and,  through  their  instrumentality,  in  the  brain. 
If  we  consider,  however,  the  office  of  the  nerves,  and 
the  obvious  consequences  flowing  from  their  activity, 
it  would  be  unphilosophical  to  deny  the  vast  part 
which  they  silently  but  efficiently  play  in  the  animal 
economy,  maintaining  the  whole  in  mysterious  bonds 
of  sympathy,  from  the  existence  of  that  state  of  the 
cerebrum  designated  sensibility,  and  yet  not  so  ex- 
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citing  it  as  to  render  us  conscious  of  tlieir  influence 
from  tlie  sensatio?is  resulting. 

ccclvi.  Numerous  illustrations  might  be  given  of 
the  necessity  of  a limited  degree  of  sensibility  for 
cerebral  operations,  strictly  speaking,  unaccompanied 
by  sensations,  which  should  be  understood  as  imply- 
ing a something  of  which  we  are  conscious.  The 
contraction  of  the  iris,  from  the  impinging  of  light 
upon  the  retina,  will  enable  us  to  explain  our  views. 
For  the  production  of  the  effect,  a certain  amount  of 
sensibility  is  required  so  that  the  brain  may  be  suscep- 
tible of  the  impressions  of  light.  In  treating  of  these 
matters,  it  is  scarcely  possible  to  employ  language 
that  does  not  express  an  hypothesis.  The  suscepti- 
bility and  the  impressions  are  instances  of  the  kind. 
How  the  phenomenon  follows  the  action  of  the  ex- 
ternal agent,  we  know  not.  All  that  falls  under 
observation,  are  certain  general  circumstances  which 
constantly  accompany  its  manifestation. 

The  susceptibility  is  proportionate  to  the  sensi- 
bility, increasing  and  diminishing  with  every  change 
in  the  latter.  It  is  indeed  the  only  evidence  we  have 
of  the  existence  of  sensibility.  We  may,  therefore, 
imagine  such  a degree  of  it  as  is  essential  to  the  con- 
traction of  the  iris  and  the  production  of  other  phe- 
nomena, and  yet  not  so  affected  as  to  give  rise  to 
impressions  of  which  we  were  ever  in  any  way  con- 
scious, consequently,  sensibility  exists  independently 
of  sensations. 

ccclvii.  In  close  connexion  with  this  branch  of  the 
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inquiry  and  demanding  particular  examination,  are 
the  relations  between  consciousness  and  sensibility. 
The  nerves  of  the  senses  are  simply  instruments  for 
the  purpose  of  exciting  a variety  of  physical  changes 
in  the  brain,  of  which  consciousness,  or  that  faculty 
that  gives  to  every  living  being  its  individuality,  takes 
cognizance.  The  field  of  its  operations  enlarges  with 
every  addition  of  cerebral  matter,  and  hence  it  is  im- 
possible to  avoid  the  inference,  that,  like  every  other 
mental  power,  it  has  its  definite  locality,  and  in  such 
association  with  that  portion  of  the  cerebrum,  shown 
by  the  researches  of  physiologists  to  be  peculiarly 
sensitive,  and  to  which  impressions,  through  the 
nerves  of  common  sensation,  are  unquestionably  con- 
veyed, that  it  is  ever  ready  to  attend  to  the  intima- 
tions received  from  without.  As  we  descend  in  the 
scale  of  organization,  its  range  of  action  is  narrowed, 
until,  at  last,  the  nervous  structure  in  which  it  exists 
only  just  displays  evidence  of  animal  life. 

It  must  not,  however,  be  supposed,  when  from 
sleep,  or  other  causes,  consciousness  is  at  rest,  that 
numerous  cerebral  operations,  dependent  on  sensi- 
bility, or  that  state  of  the  brain  which  indicates  its 
presence,  by  the  susceptibility  of  being  influenced, 
are  not  carried  on  with  uninterrupted  regularity. 
The  physical  changes  in  the  nervous  system  continue 
proportionate  to  the  demands  made  upon  it.  Sen- 
sation, awakening  consciousness,  is  only  one  of  several 
causes  affecting  the  flow  of  the  nervous  principle  and 
the  production  of  vital  phenomena. 
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ccclvtii.  Eacli  of  the  senses  has  unquestionably  its 
own  particular  cerebral  organ,  precisely  as  the  nerves 
of  motion  and  sensation  have  equally  their  indepen- 
dent regions,  and  the  office  of  the  organ  is  to  receive 
the  impressions  from  without ; or,  in  other  words,  the 
irritation  at  the  peripheral  extremities  of  the  nerves, 
by  a law  of  the  animal  system,  sets  the  nervous  energy 
in  motion,  the  effect  of  which  is  to  place  the  internal 
organ  in  a position  to  respond  to  the  external  require- 
ments ; hence  the  variety  of  modifications  in  the  form 
or  action  of  the  external  instruments  of  sight,  hearing, 
smell,  and  taste.  These  modifications, — save  when 
volition  comes  into  play,  are  largely  due  to  the  indi- 
vidual organs  excited,  which  are  structurally,  as  well 
as  functionally  in  exquisite  harmony  with  the  com- 
plicated mechanism  of  the  entire  brain,  and  they  can 
act  only  as  long  as  the  relations  which  bind  its 
numerous  parts  together  are  preserved. 

ccclix.  Insensibility  disturbs  the  internal  nervous 
conditions  essential  to  reflex  action,  of  which  the  con- 
traction of  the  iris,  from  the  influence  of  light  upon 
the  retina,  is  an  illustration.  It  does  not  result  from 
any  species  of  feeling,  but  from  an  organic  condition 
as  independent  of  it  as  are  similar  effects  occurring 
within  the  domains  of  purely  organic  life.  It  presents 
itself  unquestionably  under  very  different  circum- 
stances, but  these  do  not  alter  the  nature  of  the 
causes  out  of  which  it  springs.  That  state  of  the 
nervous  system  in  which  it  originates,  is  indicated  by 
sensibility,  and  the  internal  organ  through  the  instru- 
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mentality  of  which  it  is  manifested,  has,  on  the  one 
hand,  an  exceedingly  complicated  external  apparatus 
to  govern  ; and,  on  the  other,  has  internal  relations 
far  more  diversified  to  maintain  ; the  nervous  energy, 
however,  acts  from  within,  outwards,  giving  rise  to 
reflex  phenomena,  from  organic  conditions  belonging 
to  the  internal  organ  of  vision  and  its  associated 
nerves. 

In  the  other  instances,  to  which  the  term  reflex 
action  was  originally  applied,  the  parts  which  exhibit 
it  are  simpler  in  structure,  and  the  functions  they 
exercise,  per  se.,  less  varied  and  refined  in  character ; 
hence  the  corresponding  difference  in  the  nervous 
conditions  out  of  which  the  phenomena  are  evolved. 

ccclx.  The  same  views  apply,  also,  to  the  ex- 
planation of  the  action  of  the  muscles  of  the  two 
eyes,  preserving  the  parallelism  of  the  optic  axes. 
The  muscles  are  said  to  sympathize  with  each  other. 
They  have  been  subject  to  the  same  nervous  con- 
ditions from  birth,  and  have  been  equally  influenced 
by  all  the  circumstances  accompanying  the  exercise  of 
vision ; and,  therefore,  the  relations  which  are  estab- 
lished between  each  other  and  the  brain,  are  almost 
as  permanent  and  unvarying  as  those  which  connect 
the  iris  and  the  retina. 

In  treating  of  the  action  of  these  muscles,  it  is 
observed  by  an  exceedingly  acute  writer,  and  one  to 
whom  physiology  is  under  deep  obligations,  that, 

“ what  renders  this  question  still  more  intricate  is, 
that  three  nerves  are  employed  to  supply7"  the  six 
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muscles  that  have  been  described.  The  fourth  nerve 
supplies  the  obliquus  superior ; the  sixth  supplies  the 
rectus  externus  ; and  the  third  supplies  the  remaining 
muscles.  It  is  remarkable,  again,  that  of  the  six 
muscles  of  the  eye-ball,  three  turn  the  optic  axis 
directly  or  obliquely  outward,  and  that  each  of  these 
three  muscles  is  supplied  by  a different  nerve ; two, 
indeed,  have  an  entire  nerve  exclusively  distributed 
to  each  of  them. 

“ It  appears  to  be  a principle  universally  observed 
in  the  construction  of  the  nervous  system,  that  nerves 
of  motion  rise  near  the  origin  of  those  sentient  nerves, 
through  which  the  actions  they  controul  are  habitually 
guided  or  called  into  play.”* 

ccclxi.  The  difficulty  which  is  experienced  in  ex- 
plaining the  simultaneous  or  harmonious  action  of 
these  muscles,  from  the  fact  that  they  are  supplied  by 
different  nerves,  does  not  exist  in  connexion  with  the 
views  here  laid  down.  The  writer,  in  the  concluding 
part  of  the  extract,  evidently  imagines  that  the  nerves 
rising  near  each  other,  as  from  a common  centre,  will 
go  far  to  account  for  the  phenomenon.  Several  nerves, 
which  act  in  unison,  do  not  appear  to  have  this  struc- 
tural connexion ; nor  is  it  necessary  to  elucidate  the 
sympathetic  conditions  by  which  they  are  associated. 
All  that  is  required  is,  that  they  shall  be  nerves  of 
motion,  and  shall  have  been  brouyht  into  simultaneous 
action  by  the  same  circumstances.  The  sympathy, 

* Outlines  of  Human  Physiology,  by  Herbert  Mayo,  F.R.S., 
p.  393. 
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which  the  muscles  display  in  their  movements,  is  the 
result  of  their  constant  co-operation, — their  uninter- 
rupted connexion  in  the  exercise  of  these  functions. 
The  nerves  by  which  these  are  regulated,  and  on 
which  they  depend,  are  not  restricted  to  the  same 
structural  point  for  the  principle  by  which  they  are 
animated.  It  may  be  comparatively  a matter  of 
indifference  to  determine  whence  it  is  derived.  The 
unvarying  combinations  in  the  performance  of  their 
office, — combinations  which  have  been  gradually  es- 
tablished from  birth,  will  satisfactorily  explain  why 
the  same  causes  should  excite  equally  those  muscles 
whose  motions  were  designed  to  be  consensual. 

The  iris  receives  nerves  from  two  sources,  from  the 
sentient  part  of  the  fifth  and  from  the  third ; and  ex- 
periments go  far  to  establish  that  its  contractions 
depend  on  the  latter  nerve.  They  are  excited  in  a 
pigeon,  after  the  head  is  cut  off  and  the  entire  brain 
is  removed,  by  irritating  the  nerve  while  it  remains 
attached  to  the  eye.  And  if  it  be  divided  in  the 
cranial  cavity,  while  the  animal  is  alive,  the  iris 
appears  to  be  instantaneously  paralyzed.*  Whatever 
be  the  source  of  its  nervous  power,  its  contractions 
arise  from  the  impinging  of  light  upon  the  retina, 
and  the  effects  produced  in  this  organ  set  the  compli- 
cated apparatus  of  vision  in  motion. 

ccclxji.  Mayo  and  others  are  of  opinion  that  the 
contraction  of  the  pupil  is  often  voluntary;  and  the 
former  instances  the  changes  which  it  undergoes  in  the 
* Mayo,  Opus,  cit.,  p.  377. 
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hawk  or  the  cat,  when  the  attention  of  the  animal  is 
bent  upon  an  object  which  does  not  shift  its  position. 
He  says,  “ it  is  probably  employed  in  examining  the 
object  under  different  lights  by  intentionally  admitting 
more  or  fewer  rays  through  the  pupil.”  This  implies 
a knoudedge  of  the  end  to  be  attained  which  is 
scarcely  probable.  The  object,  unvarying  in  its 
position,  is  gazed  upon  with  extraordinary  interest, — 
with  feelings  powerfully  excited,  and  these  acting  in- 
stinctively will  modify  not  only  the  action  of  the  iris, 
but  other  muscular  motions.  The  attitude  of  the 
cat,  when  its  attention  is  excited  by  a suspicious 
noise,  or  when  on  the  point  of  springing  upon  its 
prey,  is  prompted  by  these  feelings.  It  is  these 
which  adapt  the  means  to  the  desired  purpose. 

It  is  stated  that  Dr.  Roget  has  the  power  of  con- 
tracting the  pupil,  at  pleasure.  We  do  not  doubt 
the  fact ; nor  that  volition  may  be  equally  efficient  in 
some  of  the  lower  animals.  The  question  is,  never- 
theless, fraught  with  considerable  difficulty,  arising 
from  circumstances  which  may  not  have  been  clearly 
apprehended.  The  action  of  the  iris  does  not  entirely 
depend  on  the  amount  of  light  transmitted  to  the 
retina.  That  the  iris  will  contract  according  to  the 
amount  impinging  upon  it,  is  admitted,  but  this  does 
not  imply  any  contradiction.  Its  ordinary  physical 
effect  may,  however,  be  altogether  counteracted  by 
the  emotions  excited.  These  will  modify  the  capacity 
of  the  pupil  independently  of  the  external  stimulus ; 
and,  therefore,  when  these  emotions  arise,  or  when 
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the  mind  makes  an  effort  which  may  cause  the  iris  to 
contract,  it  is  not  easy  to  ascertain  how  far  this  phe- 
nomenon is  due  to  the  direct  exercise  of  volition , or  to 
a condition  of  the  brain  which  these  emotions  or  this 
effort  may  induce.  The  distinction  which  is  here 
pointed  out  is  worthy  of  consideration. 

ccclxjii.  In  the  same  class  of  sympathetic  pheno- 
mena, we  have  the  contraction  of  the  diaphragm 
and  abdominal  muscles,  from  the  irritation  of  the 
rectum  in  the  occasional  exercise  of  its  function. 
The  mental  feeling  which  arises,  is  proportionate  to 
the  existing  necessity,  and  the  brain  calls  into  requi- 
sition a variety  of  powers,  partly  under  the  controul 
of  volition,  but  largely  awakened  by  the  prevailing 
emotions,  which  have  at  command  a vast  amount 
of  sympathetic  influence.  Hence  the  result  of  the 
co-operation  of  these  powers.  Though  the  nervous 
connexions,  on  which  these  depend,  are  perfect  at 
birth,  the  sympathy  which  they  exhibit  subsequently, 
is  mainly  to  be  traced  to  the  circumstances  by  which 
they  have  been  slowly  and  imperceptibly  developed. 
They  are  in  the  same  position  as  the  faculties  of  the 
mind.  A modification  in  the  quality  and  quantity  of 
the  ingesta,  effects  for  the  one,  what  the  comprehen- 
sive resources  of  education,  accomplish  for  the  other. 

ccclxiv.  In  the  exercise  of  these  and  other  muscles, 
during  the  process  of  parturition,  we  have  a remark- 
able confirmation  of  the  truth  of  these  remarks.  No 
previous  circumstances  have  prepared  them  for  the 
wide  class  of  sympathetic  operations  which  are  sud- 
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denly  called  into  activity.  These  have  to  be  excited 
and  combined  by  extreme  and  protracted  suffering. 
Recent  discoveries,  however,  show  that  this  is  not 
necessary,  as  the  end  may  be  attained  while  the  indi- 
vidual is  insensible  from  the  agency  of  chloroform  or 
ether.  The  fact  is  highly  important  in  a physiological 
point  of  view,  and  strengthens  materially  the  prin- 
ciples pervading  these  pages.  It  shows  that  sensation, 
which  is  regarded  by  many  distinguished  authorities 
as  almost  the  only  important  cause  of  sympathy,  may 
to  a large  extent  be  dispensed  with.  The  consideration 
of  the  phenomenon  will  not  inaptly  illustrate  these 
principles.  The  contractions  of  the  uterus,  excited 
by  its  contents,  gradually  increase,  every  one  of 
which  is  not  only  drawing  to  the  organ  a greater 
amount  of  nervous  energy,  but  enlisting  into  its 
service  the  aid  of  a variety  of  muscles,  the  number 
and  contractions  of  which  go  on  augmenting,  and,  at 
every  step,  with  aggravated  demands  upon  the  ani- 
mating principle  of  the  brain  and  spinal  cord,  until 
the  efforts  of  nature  are  equal  to  the  expulsion  of  the 
foetus. 

ccclxv.  Cases  of  this  kind  present  on  a magnificent 
scale  the  phenomena  of  reflex  action,  displaying  the 
associated  energies  of  all  parts  of  the  nervous  system, 
independently  of  sensations  of  which  the  individual  is 
conscious;  or,  if  any  such  exist,  their  acuteness  bears 
no  ratio  to  the  extent  and  severity  of  the  muscular 
motions  excited. 

We  have,  in  these  instances,  a striking  illustration 
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of  the  law  which  we  have  laboured  to  establish,  and 
to  exhibit  its  application,  viz.,  that  the  nervous  agent 
flows  to  all  organs  according  to  their  activity,  and 
that  the  phenomena  resulting  are  proportionate  to  its 
concentration. 

ccclxvi.  The  act  of  deglutition  is  another  of  those 
processes  which  exhibit  the  consensual  action  of  parts 
from  the  pervading  principle  of  sympathy.  The 
powers  called  into  play  are  partly  voluntary  and  in- 
stinctive. The  different  motory  nerves  which  co- 
operate in  the  function,  whatever  be  their  origin,  have 
been  gradually  broken  in  to  associated  movements, 
and  the  entire  of  those  which  are  sympathetic  are 
immediately  aroused  by  the  presence  of  food  in  the 
pharynx.  Concerning  the  mechanism,  by  which  this 
is  conveyed  into  the  esophagus,  it  is  not  our  business 
to  inquire. 

ccclxvii.  We  shall  now  say  a few  words  on  the 
sympathetic  affections  arising  from  direct  impressions 
on  the  organs  of  the  senses.  There  are  points  con- 
nected with  the  consideration  of  them,  which  have 
not  been  studied  in  the  foregoing  remarks  with  the 
attention  they  deserve.  We  shall  first  examine  the 
phenomena  belonging  to  the  exercise  of  sight.  W7e 
have  endeavoured  in  a previous  work,*  to  trace  the 
changes  in  the  amount  of  cerebral  substance,  in  re- 
lation to  the  nerves  of  the  senses,  in  the  different 
classes  of  the  lower  animals ; and,  also,  to  exhibit 
the  effects  of  these  changes  on  the  activity  or  sphere 
* The  Philosophy  of  Animated  Nature,  &c. 
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of  influence  of  these  nerves.  This  inquiry  bears  in- 
timately on  the  subject  of  sympathy.  It  establishes 
one  important  fact,  viz.,  that  every  modification  in 
the  amount  of  cerebral  matter,  has  its  particular 
external  manifestations,  varying  with  the  occasions 
which  affect  the  condition  of  the  cerebral  organs. 
The  same  law  applies  likewise  to  the  human  race. 
In  no  two  cases  have  the  nerves  the  same  relations  to 
cerebral  structure,  either  in  regard  to  its  quantity  or 
quality,  hence  the  diversified  expression  of  which  the 
countenance  is  susceptible,  and  the  distinctive  cha- 
racter which  marks  the  features  of  every  individual. 

ccclxviii.  If  permitted  to  assume  the  existence  of  a 
nervous  fluid,  it  follows  from  these,  and  numerous 
facts  of  the  same  kind,  that  it  is  proportionate  to  the 
amount  of  nervous  matter : — that  in  fact  it  is  a 
something  as  inseparable  from  organization,  as  that 
principle  which  gives  to  metals  their  electric  or 
galvanic  properties ; and,  in  common  with  it,  is 
constantly  varying  in  its  relations  to  the  molecules 
with  which  it  is  connected. 

ccclxix.  In  man,  the  organ  of  sight  is  largely  intel- 
lectual in  its  operations.  It  is  instrumental  in  awaken- 
ing the  most  elevated  of  his  emotions,  and  the  most 
ennobling  of  his  contemplations.*  The  reason  is 
obvious  : the  nerves  which  minister  to  this  end,  have 
cerebral  connexions  proportionate  to  the  comprehen- 

* The  just  and  beautiful  observations  of  Addison  on  this  sub- 
ject, will  readily  occur  to  the  reader  : “ Our  sight  is  the  most 
perfect,  and  most  delightful  of  all  our  senses.  It  fills  the  mind 
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sive  character  of  the  functions  exercised.  The  phe- 
nomena and  the  cerebral  matter  are  reciprocally  a 
general  measure  of  each  other. 

ccclxx.  The  influence  we  possess,  through  the  aid 
of  mesmerism,  of  exciting,  when  the  individual  is  alto- 
gether unconscious,  thoughts  and  feelings,  as  well  as 
changing  them  at  pleasure ; and  further,  the  power  of 
arresting  the  articulation  in  the  middle  of  a word,  the 
latter  half  of  which  presents  itself  on  re-establishing 
the  previous  state  of  the  brain,  are  effects  we  have 
repeatedly  produced. 

We  have  studied  them  with  intense  anxiety, — with 
an  interest  proportionate  to  their  importance,  throw- 
ing, as  they  do,  a flood  of  light  on  the  constitution 
of  the  mind,  its  laws  and  mode  of  action.  They  place 
beyond  all  doubt  the  indissoluble  connexion  between 
ideas  and  the  nervous  principle,  and  enable  us  to 
trace,  as  far  as  the  analysis  of  such  phenomena  per- 
mits, the  manner  in  which  the  former  excites  or  de- 
presses the  powers  of  life. 

ccclxxi.  Were  we  to  interrupt  the  course  of  the 
blood  in  any  part  of  the  body,  the  diminution  in  the 
vital  energies  of  the  latter,  would  be  evidence  of  the 
fact, — would  exhibit  the  dependence  of  these  ener- 
gies on  the  fluid  withdrawn.  Cause  and  effect,  in 
this  instance,  would  be  apparent  to  the  most  ordinary 

with  the  largest  variety  of  ideas,  converses  with  its  objects  at 
the  greatest  distance,  and  continues  the  longest  in  action,  with- 
out being  tired  or  satiated  with  its  proper  enjoyments.”  No.  411 
of  the  Spectator. 

I 


NERVOUS  DISEASES. 


421 


observation.  But  when  we  perceive  ideas  and  feelings 
awakened,  changed  or  instantaneously  arrested  in 
the  articulate  expression  of  them,  by  the  exercise  of  a 
physical  principle  common  to  the  animal  economy, 
which  may  be  transmitted  to,  or  perhaps  in  less  ob- 
jectionable terms,  may  be  so  aroused  in  another,  as 
to  produce  a manifest  alteration  in  the  character  of  the 
vital  functions,  it  is  regarded  as  premature  and  un- 
philosophical  to  deduce  similar  conclusions  from  such 
premises.  It  is  true,  that,  in  the  one  case,  the  agent 
may  be  seen,  felt  and  examined ; and,  in  the  other, 
that  it  does  not  fall  under  the  cognizance  of  the 
senses.  The  effects  which  follow  the  modification  of 
its  conditions,  are  nevertheless,  as  indisputable  as 
those  which  accompany  the  varying  states  of  the 
circulating  fluid,  and  are  equally  legitimate  objects 
of  investigation. 

ccclxxii.  We  do  not  presume  to  define  the  exact 
structural  relations  between  the  brain  and  the  special 
organs  of  the  senses.  It  is  sufficient  to  know  that  these 
are  the  inlets  of  all  impressions  conveyed  to  it,  and 
that  the  medium,  by  which  parts  endowed  with  widely 
different  functions  are  associated  together,  is  one  per- 
vading nervous  principle.  By  a law  impressed  upon 
animated  matter,  each  nerve  has  its  particular  sphere 
of  cerebral  influence.  Why  objects  acting  upon  the 
visual  organs,  have  the  power  of  exciting  a variety 
of  thoughts  and  emotions,  we  know  not;  but  elaborate 
experimental  researches  go  far  to  prove,  that  the  men- 
tal phenomena,  whatever  be  their  nature,  are  depen- 
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dent  oil  one  nervous  agent ; and  that  the  altered  dis- 
tribution of  it,  is  both  a cause  and  an  effect  of  every 
modified  condition  of  the  mind.  When  the  ideas 
which  arise  are  of  a lively  description,  the  nervous 
energy  displays  its  enlarged  external  relations  the 
eye  is  warm  and  glowing  in  its  expression : if  par- 
ticularly pleasurable,  it  is  suffused  with  tears.  Its 
vessels  are  stimulated  to  increased  action  by  a corre- 
spondingly excited  state  of  the  brain, — a state  which 
permits  the  nervous  fluid  to  flow  in  augmented 
quantity  from  within,  outwards. 

When,  however,  the  sorrow  is  intense  in  degree, 
no  tears  indicate  its  presence.  The  cerebral  energies 
are  concentrated  to  one  point.  The  channels  through 
which  they  communicate  with  the  external  world,  are 
only  partially  used.  The  nervous  principle  is  not 
withdrawn  simply  from  the  eye,  but  from  every 
feature  and  from  every  part  of  the  animal  economy. 
Is  there  not  in  these  cases  a modification  of  some 
power  inherent  in  the  nervous  system,  a power  which 
presides  over  vital  action  wherever  it  exists,  and  like 
the  blood  subject  to  changes  in  its  distribution  ? 

ccclxxiii.  How  different  are  the  sympathetic  effects 
manifested  by  the  two  extremes  of  grief— the  one 
slight  and  of  brief  duration— the  other  deep  and 
lasting,  or  of  prolonged  continuance.  In  the  one,  the 
countenance  quickly  regains  its  usual  expression,  the 
body  its  ordinary  elastic  movements,  and  the  digestive 
apparatus,  only  occasionally  affected,  its  normal  ac- 
tivity and  force.  The  flow  of  tears  is  proverbially  a 
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relief  to  the  mind ; in  more  precise  language,  it  is  a 
relief  to  the  physical  condition  of  the  cerebrum.  It 
allows  this  organ,  for  the  time  disturbed  in  its  func- 
tions, to  recover  its  natural  tone,  and  to  re-establish 
its  vigorous  and  comprehensive  relations  to  the  animal 
system. 

Where  the  sorrow  is  profound,  the  gaze  is  fixed, 
the  eye  scarcely  gives  evidence  of  thought,  the  fea- 
tures are  immoveable,  and  the  limbs  are  no  longer  in 
active  exercise.  The  existing  state  of  the  brain,  shuts 
out  the  stirring  and  healthy  influence  of  external 
objects.  Hence  the  gradual  wasting  of  the  flesh  and 
the  deterioration  of  the  powers  of  life.  If  we  consider, 
that  according  to  the  intensity  of  the  ideas  or  emo- 
tions, is  the  amount  of  the  nervous  fluid  held  in 
subjection  or  withdrawn  from  its  regular  channels, 
it  is  not  difficult  to  account  for  the  particular  sym- 
pathies which  distinguish  each  case. 

ccclxxiv.  Impressions  made  on  the  organ  of  sight 
occasionally  give  rise  to  extraordinary  nervous  phe- 
nomena. Hysterical  and  convulsive  affections  have 
spread  from  one  individual  to  many  with  almost  the 
instantaneousness  of  thought.  These  have,  perhaps, 
invariably  occurred  among  females,  whose  minds  were 
peculiarly  excitable  from  religious  enthusiasm  or  strong 
devotional  feelings.  The  circumstances  out  of  which 
they  originate,  or  with  which  they  are  intimately  con- 
nected, it  is  important  to  keep  in  view.  Indeed  the 
consideration  of  them  is  essential  to  explain  the  results. 
The  nervous  system  is,  in  all  these  instances,  in  a 
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highly  susceptible  state,  characterized  by  the  same 
general  conditions,  has  been  influenced  by  the  same 
general  causes,  and  corresponding  emotions  and  ideas 
have  prevailed  throughout  the  entire  body  of  the  indi- 
viduals. As  fire  extends  from  one  combustible  mate- 
rial to  another,  with  a rapidity  proportionate  to  their 
inflammable  nature ; so  the  impressions  will  be  pro- 
pagated through  a number  of  persons,  according  to 
the  excitability  of  the  nervous  system  common  to  the 
whole.  This  is  on  the  point  of  explosion.  It  requires 
only  the  necessary  external  circumstance  to  give  ex- 
pression to  the  pent-up  and  ill-regulated  feelings. 

In  all  these  cases  the  impressions  are  irresistible; 
the  phenomena,  however,  they  awaken  will  not  be 
precisely  alike  in  any  two,  from  constitutional  and 
other  differences,  but  the  whole  will  exhibit  a unifor- 
formity  which  cannot  be  mistaken. 

ccclxxv.  It  is,  also,  through  the  eye  that  we  are 
strongly  affected  by  theatrical  and  other  representa- 
tions. Our  sympathies  are  variously  excited.  The 
extreme  sufferings  or  triumphs  of  others,  when  elo- 
quently depicted,  have  a power  at  times  far  greater 
than  the  real  occurrences  of  life,  and  probably  from 
this  cause : that  in  the  one  instance,  the  mind  is 
gradually  prepared  and  wrought  up  to  a high  pitch  of 
interest,  until,  at  length,  there  is  a breathless  anxiety, 
the  whole  soul  is  riveted  to  the  incidents  on  which 
the  issue  of  the  conflict  depends,  and,  in  the  intensity 
of  its  feelings,  though  only  for  a moment,  forgets  that 
the  whole  is  fictitious.  In  the  other  case,  the  con- 
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ditions  are  widely  different.  The  objects  by  which 
we  are  influenced,  frequently  occur  abruptly,  which 
to  those  personally  concerned  may  be  the  occasion  of 
the  most  poignant  emotions,  but  not  equally  so  to  the 
casual  observer ; or  if  presented  in  regular  successive 
order,  it  is  seldom  in  that  close  association  distin- 
guishing the  creations  of  the  poet ; nor  are  they 
heightened  by  those  touches  and  combinations  of 
genius,  which  are  nevertheless,  true  to  nature, — but 
nature  in  her  happiest  or  most  awful  moods.  In  the 
one  instance,  the  events  gathering  force  at  each  step, 
rapidly  converge  to  a focus ; in  the  other,  if  pursuing 
the  same  course,  the  succession  is  less  distinct  or 
definite,  from  the  breaks  or  interruptions  in  the 
emotions  arising  from  the  obtruding  and  casual  in- 
cidents of  real  life. 

ccclxxvi.  It  can  scarcely  be  doubted  that  in 
scenic  representations,  the  mind  occasionally  is  so 
carried  along  by  the  inimitable  talent  of  the  actor,  as 
to  lose  sight  of  the  distinction  between  the  simulated 
and  the  stirring  actions  of  life.  The  involuntary  ex- 
clamations and  sobbing,  which  are  not  unfrequently 
excited,  are  evidence  of  the  fact.  And  the  argument 
is  further  strengthened,  by  taking  into  consideration 
the  age,  sex  and  constitutional  tendencies  of  those, 
who  are  peculiarly  liable  to  be  affected.  It  is  the  few 
only  endowed  with  acute  sensibility,  or  possessing  a 
comparatively  limited  understanding,  that  can  be  thus 
powerfully  influenced. 

ccclxxvii,  The  striking  difference  in  the  intensity 
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of  the  feelings,  from  the  character  of  the  phenomena 
which  precede  a catastrophe,  will  present  itself  with  a 
variety  of  illustrations  to  almost  every  mind,  and  the 
contemplation  of  them  will  tend  to  confirm  the  just- 
ness of  these  remarks.  If  while  walking  on  the  sea- 
shore, our  attention  is  directed  to  a boat,  at  a distance, 
and  the  moment  it  is  seen  it  is  upset  and  all  hands 
perish,  we  feel  and  necessarily  strongly.  Our  sym- 
pathies will  unquestionably  be  excited,  but  how  much 
less  in  degree,  than  if  we  had  watched  for  a consider- 
able time,  the  toils  and  the  struggles  of  the  men, 
their  daring  and  enterprising  efforts  to  keep  the  frail 
bark  afloat,  at  one  instant  lost  from  our  view,  at 
another,  riding  high  on  the  foaming  surge,  mountain 
and  gulph,  like  our  hopes  and  fears,  alternating,  all 
which  circumstances  mutually  concur  in  producing  the 
most  intense  emotions  of  which  human  nature  is  sus- 
ceptible. We  make  involuntary  movements  to  assist 
them.  The  hand,  the  foot,  the  voice,  the  whole  body 
are  instinct  with  unavailing  sympathy. 

ccclxxviii.  The  sense,  next  in  importance,  for  its 
range  of  influence,  in  the  higher  classes  of  animals, 
is  the  sense  of  hearing.  Like  that  of  sight  it  is  largely 
intellectual.  In  man  it  ministers  to  some  of  the  most 
exquisite  of  his  pleasures,  not  simply  from  the  variety 
of  knowledge  of  which  it  is  the  medium,  but  as  a 
channel  through  which  impressions  awaken  the  most 
refined  of  his  emotions.  The  effect  of  these  on  the 
expression  of  the  eye  and  features,  and  on  the  motions 
and  attitudes  of  the  body,  is  familiar  to  every  one ; 
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and  it  is  restricted  to  no  age  or  class  of  society . It  is 
exhibited  by  the  infant  and  the  adult,  by  the  savage, 
and  throughout  every  gradation  of  civilization.  With 
what  rapture  the  young  child  listens  to  the  rudest 
strains  of  music,  and  with  what  instinct  and  delight 
its  feet  move  in  harmony  with  the  varying  notes  ! 

ccclxxix.  The  diversified  influence  of  music  on 
mankind  clearly  shows,  that  to  hear,  is  only  one  of 
the  elements  essential  to  its  enjoyment.  A peculiar 
sensibility  is  required,  or  in  other  words,  a peculiar 
cerebral  organization,  for  on  this  every  variety  of 
mental  character  depends.  Culture  or  education  may 
improve  a faculty, — may  give  it  a delicacy,  and  to  some 
extent,  a justness  of  perception;  but  if  nature  has  not 
laid  a broad  foundation  on  which  to  operate,  the  best 
directed  efforts  will  not  supply,  but  may  partially 
conceal  her  deficiencies. 

ccclxxx.  Many  ingenious  hypotheses  have  been 
formed  to  explain  the  cause  of  the  remarkable  dif- 
ferences among  mankind,  in  regard  to  the  sus- 
ceptibility and  the  accurate  appreciation  of  sounds. 
Some  of  the  highest  authorities  have  endeavoured 
to  trace  it  to  peculiar  structural  conformations  of 
those  parts  of  the  internal  ear,  which  receive  the 
sonorous  impressions.  It  is  impossible  to  say  that 
such  conformations  may  not  be  instrumental  in  the 
production  of  the  phenomena.  Important  facts,  how- 
ever, are  opposed  to  this  view.  The  destruction  of 
the  membrane  of  the  tympanum,  and  other  diseased 
conditions  of  the  auditory  apparatus,  which  do  not 
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affect  in  any  degree  the  sensibility  to  music,  are 
unfavourable  to  it. 

An  exquisite  delicacy  in  the  faculty  of  hearing,  has 
clearly  little  or  no  connexion  with  what  is  designated 
a musical  ear.  The  cerebral  or  mental  effects  result- 
ing from  impressions  upon  the  organs  of  sight,  hearing, 
smell,  taste  and  feeling,  though  widely  different  in  their 
nature,  are  all  equally  to  be  referred  to  the  brain  which 
takes  cognizance  of  them.  The  modifications  in  its 
constitution  are  the  cause  of  all  their  variety. 

An  admirable  philosopher,  and  one  whose  writings 
have  a charm  which  few  possess,  has  some  excellent 
remarks  on  the  senses  in  connexion  with  the  associa- 
tion of  ideas,  which  bear  intimately  on  the  present 
inquiry : “ The  peculiarity  in  the  case  of  visible 
objects,”  he  observes,  “seems  to  arise  from  this; 
that  when  we  think  of  a sound  or  of  a taste,  the 
object  of  our  conception  is  one  single  detached  sen- 
sation ; whereas  every  visible  object  is  complex : and 
the  conception  which  we  form  of  it  as  a whole,  is  aided 
by  the  association  of  ideas.”*  The  distinctions  which 
he  here  points  out  are  mainly  founded  in  truth.  They 
suggest,  however,  a remark,  less,  perhaps,  to  correct  a 
fallacy,  than  to  limit  the  application  of  the  views,  or 
to  show  how  far  they  are  liable  to  be  modified  by 
circumstances.  The  recollection  of  a sound  or  of  a 
taste,  will  in  some  minds  be  richly  fraught  with  asso- 
ciations. To  the  musician,  the  former,  will  occa- 

Elemcnts  of  the  Philosophy  of  the  Human  Mind.  By 
Dugald  Stewart,  Vol.  I.,  p.  136. 
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sionally  be  a spell  of  marvellous  potency.  It  will 
awaken  a long  train  of  ideas,  and  emotions  as  plea- 
surable as  they  are  varied.  To  the  gourmand,  or 
sensualist,  the  recollection  of  a taste,  which  gratified 
his  palate,  and  on  which  he  has  often  dwelt,  will  not 
present  itself  as  a detached  sensation.  It  will  bring 
along  with  it,  the  time,  place  and  company,  and  nu- 
merous incidents  with  which  it  is  indissolubly  con- 
nected. 

ccclxxxi.  The  associations  take  their  complexion 
and  character  from  the  prevailing  qualities  of  the 
mind.  Taste,  which  in  man  plays  a subordinate  part, 
in  comparison  of  sight  and  hearing,  excites,  in  many 
of  the  lower  animals,  the  most  intense  feelings.  Here 
the  associations  are  largely  in  relation  to  this  sense. 
The  same  may,  also,  be  observed  of  that  of  smell ; 
and  the  study  of  the  phenomena  of  both,  will  display 
in  a strong  light,  the  principles  which  regulate  the 
association  of  ideas  throughout  the  greater  part  of 
animated  nature. 

ccclxxxii.  Dugald  Stewart,  in  treating  of  the 
faculty  of  attention,  expresses  an  opinion  in  reference 
to  the  perception  of  sounds,  during  sleep,  which  has 
always  appeared  to  us  exceedingly  questionable.  “ A 
person  who  falls  asleep  at  church,”  he  observes,  “and 
is  suddenly  awaked,  is  unable  to  recollect  the  last 
words  spoken  by  the  preacher ; or  even  to  recollect 
that  he  was  speaking  at  all.  And  yet  that  sleep  does 
not  suspend  entirely  the  powers  of  perception,  may 
be  inferred  from  this,  that  if  the  preacher  were  to 
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make  a sudden  pause  in  his  discourse,  every  person 
in  the  congregation  who  was  asleep,  would  instantly 
awake.  In  this  case,  therefore,  it  appears,  that  a per- 
son may  he  conscious  of  a perception  without  heiny  able 
afterwards  to  recollect  it.”* 

We  do  not  regard  this  explanation  as  strictly  cor- 
rect. Sleep  has  many  degrees.  It  may  be  exceed- 
ingly profound  and  broken  with  difficulty,  or  it  may 
be  slight,  as  in  the  instance  alluded  to  by  the  philo- 
sopher. The  relations  between  the  organs  of  the 
senses  and  the  sensorium,  are  modified  in  all  these 
varieties.  By  these  modifications  are  to  be  under- 
stood, different  co-existing  states  of  cerebral  or  men- 
tal activity,  with  which  the  conditions  of  the  sense 
of  hearing,  are  always  in  harmony.  This  activity 
does  not  necessarily  imply  a consciousness  of  im- 
pressions. Those  which  are  repeatedly  made  upon 
the  ear  by  the  preacher,  keep  in  subdued  play  the 
nervous  energy  between  the  external  auditory  ap- 
paratus and  the  brain.  The  sudden  interruption  to 
the  regular  continuance  of  the  sounds,  at  once 
destroys  the  previous  relations  between  these  several 
organs.  A new  mental  condition  is  the  inevitable 
result.  The  instantaneous  cessation  of  the  impressions, 
under  these  circumstances,  is,  in  reference  to  cerebral 
operations,  equivalent  to  their  direct  influence.  The 
abrupt  withdrawal  of  the  impressions,  immediately 
gives  rise  to  a new  state  of  the  sensorium,  which  is  that 
of  waking.  The  writer,  in  his  boyhood,  resided  in  the 
* Opus  Cit,  Vol.  I,  p.  103. 
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vicinity  of  a large  forge,  the  hammer  of  which  was 
constantly  going  during  the  day.  The  noise  was 
always  remarked  by  visitors  as  a disagreeable  an- 
noyance, by  the  family,  however,  it  was  not  heard; 
but  the  moment  it  ceased,  a strange  sensation  was 
felt.  The  pause  was  the  occasion  of  new  feelings. 
The  family  had  not  the  consciousness  of  the  successive 
sounds,  nor  has  the  sleeper  in  the  church  of  the  voice 
of  the  preacher,  yet  in  both  cases,  the  impressions 
unquestionably  create  and  maintain  a particular 
functional  state  between  the  nerves  of  hearing  and 
the  brain,  as  is  manifested  by  the  sensations  arising 
on  their  interruption. 

If  the  philosopher,  in  place  of  contending  for  the 
perception  of  the  external  object,  dining  sleep,  had 
endeavoured  to  show  that  a certain  degree  of  sen- 
sibility, not  necessarily  implying  consciousness,  con- 
tinued ; and  that  the  phenomena  were  explicable  on 
changes  induced  in  the  nervous  system  from  the 
persistence  of  this  sensibility,  though  we  are  not  con- 
scious of  the  external  impressions,  he  would  have 
been  nearer  the  truth. 

ccclxxxiii.  The  sense  of  smell  has  an  extraordinary 
sympathetic  influence  on  the  animal  economy.  It 
may  awaken  the  most  delightful  as  well  as  the  most 
repulsive  of  sensations.  An  agreeable  fragrance 
sheds  around  every  object  which  possesses  it,  an 
additional  charm ; and  we  are  far  from  being  conscious 
of  the  amount  of  its  contributions  to  our  enjoyments. 
In  the  lower  animals,  it  has  a particular  relation  to 
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the  animal  desires,  and  in  combination  with  the  sense 
of  taste,  serves  the  important  office  of  a sentinel 
against  the  introduction  of  matters  that  might  be 
detrimental  to  the  system. 

A fragrance,  which  to  one  person,  is  delicious,  will 
in  another  produce  syncope ; and  in  some,  so  marvel- 
lous is  their  sensibility,  that  if  the  object  be  not  seen, 
and  by  no  means  powerful  in  the  odours  which  it 
emits,  if  in  the  room,  it  is  immediately  detected,  and 
the  ordinary  effects  follow.  Here  the  imagination  is 
altogether  inoperative.  An  impression  is  clearly  pro- 
duced upon  the  organ  of  smell,  and  appears  to  act  as 
a direct  sedative  on  the  sensibility  of  the  brain. 

ccclxxxiv.  The  sense  of  taste,  appertains,  in  a 
peculiar  degree,  to  the  animal  passions.  Its  range  of 
sympathetic  action  increases  from  man  downwards. 
In  some  of  the  lower  animals,  the  emotions  which  it 
awakens  almost  border  on  the  sublime  from  their 
appalling  intensity.  In  man  it  is,  also,  the  source  of 
considerable  gratification,  and  plays  no  unimportant 
part  in  the  animal  economy.  By  culture,  its  percep- 
tions are  capable  of  being  rendered  exceedingly  deli- 
cate, and  in  proportion  as  it  becomes  refined,  it 
exercises  the  higher  mental  powers.  It  is  never, 
however,  largely  intellectual  in  its  influence.  The 
extent  of  the  sympathies  which  it  excites,  depends 
greatly  on  the  attention  which  is  given  to  it.  Among 
the  bulk  of  mankind  it  is  scarcely  an  object  of  con- 
sideration. The  difficulty  experienced  in  procuring 
the  necessaries  of  life,  leaves  little  room  for  the  sug- 
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gestions  of  taste.  But  though  narrowed  in  its  sphere 
of  operations,  nature,  true  to  herself,  augments  its 
sympathetic  agency  in  relation  to  the  glands  with 
which  it  is  associated  in  the  process  of  mastication. 
Where  the  food  is  coarse  and  obtained  at  long  inter- 
vals, the  zest  with  which  it  is  taken  compensates  in 
some  degree  for  the  absence  of  those  qualities,  which, 
in  the  more  favoured  classes  of  society,  are  often  indis- 
pensable adjuncts  not  only  to  create  an  appetite,  but 
to  stimulate  the  various  glands  to  the  performance  of 
their  ordinary  functions. 


SECTION  III. ORGANIC  SYMPATHETIC  PHENOMENA. 

ccclxxxv.  The  wide  class  of  nervous  affections, 
comprehended  under  this  head,  are  generally  sup- 
posed to  be  explicable  on  the  continuity  or  the  con- 
tiguity of  the  parts  which  are  mutually  influenced, 
independently  of  the  co-operation  of  the  brain.  That 
such  relations  frequently  exist  in  the  numerous  in- 
stances brought  forward  in  illustration  of  organic  sym- 
pathy, is  unquestionable.  We  shall,  however,  endea- 
vour to  show  that  the  consideration  of  the  mode  in 
which  the  effects  are  produced,  goes  far  to  establish 
the  pervading  agency  of  the  nervous  fluid.  In  fact 
that  they  are  to  be  traced  to  modifications  in  its  dis- 
tribution whether  occurring  from  the  natural  develop- 
ment of  organs  or  the  manifestation  of  disease. 
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ccclxxxvi.  The  changes  in  the  condition  of  the 
mammae,  contemporaneous  with  every  alteration  in  the 
action  of  the  uterus,  are  adduced  as  evidence  of  this 
species  of  sympathy,  and  it  is  an  example  peculiarly 
calculated  to  interest  the  inquiring  mind.  In  early 
life,  when  the  amative  propensity  does  not  exist  as 
a stimulus  to  the  nervous  system,  the  breasts  are 
scarcely  perceptible.  At  puberty,  when  the  passion 
gradually  increases  in  force  imparting  new  energies 
to  every  function,  they  are  augmented  in  prominence 
and  sensibility.  It  is  scarcely  necessary  to  remark, 
that  during  the  period  of  gestation  their  enlargement 
is  progressive,  and,  that  at  the  termination  of  this 
process,  the  character  of  the  important  office  they 
perforin  seems  to  be  a measure  of  the  vital  proper- 
ties previously  engaged  in  the  formation  of  the  foetus. 
The  activity  of  one  region  is  translated  to  another. 
When  the  uterus  is  no  longer  capable  of  performing 
its  ordinary  functions,  the  mammae  usually  become 
flaccid  and  often  almost  entirely  disappear. 

ccclxxxvii.  The  influence  exerted  by  these  organs 
on  the  generative  system  does  not  justly  come  under 
the  designation  of  organic  sympathy.  The  powerful 
effects  which  the  titiflation  of  the  mammae  occasionally 
produces,  awakening,  under  certain  circumstances, 
the  most  violent  desires,  are  to  be  ascribed  to  the 
mental  sensations  to  which  it  gives  rise.  In  proof 
of  the  correctness  of  this  observation,  if  any  were 
required,  similar  feelings  may  be  excited  by  toying 
with  almost  any  other  portion  of  the  cutaneous  surface. 
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ccclxxxvjii.  Were  we  to  analyze  minutely  the 
sympathetic  relations  existing  between  the  uterus 
and  the  mammae,  as  displayed  in  the  examples  above 
alluded  to,  it  might  be  shown  that  these  are  not 
pure  illustrations  of  organic  sympathy,  by  which 
is  understood  the  transmission  of  impressions  from 
one  organ  to  another,  either  from  their  continuity  or 
contiguity,  independently  of  the  direct  co-operation  of 
the  brain. 

The  sympathy  is  of  a mixed  character.  It  is  in 
part  owing  to  the  nervous  connexions  by  which  these 
several  organs  are  associated,  a change  in  the  nerves  of 
the  uterus  being  immediately  communicated  to  those 
of  the  mammae ; and  is,  also,  largely  to  be  traced  to 
a state  of  the  nerves  of  the  latter  in  harmony  with 
the  co-existing  condition  of  the  brain  and  spinal  mar- 
row,—a condition  chiefly  produced  by  them.  At 
puberty,  and  subsequently,  the  excitement  of  the 
generative  apparatus  arouses  these  nervous  centres, 
the  effect  of  which  is  to  place  the  greater  part  of  the 
nervous  system,  but  especially  such  portions  of  it  as 
minister  to  the  actions  resulting  from  the  gratification 
of  the  passion,  in  strict  relation  to  the  organs  which 
not  only  directly  concur  to  this  end,  but  in  the  de- 
velopment of  the  future  being.  The  sensual  appa- 
ratus, in  all  its  variety  of  modifications,  awakens  in 
the  mammae  and  throughout  the  animal  economy, 
numerous  sympathetic  phenomena.  The  stimulus 
which  its  nerves  receive,  whether  at  the  moment  of 
conception  or  in  the  successive  stages  of  gestation, 
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radiates  from  them  in  all  directions ; but  particularly 
in  the  latter  case  to  the  breasts,  the  bust  and  the 
fleshy  masses  immediately  exterior  to  the  pelvis. 

ccclxxxix.  The  changes  which  occur  in  these 
organs  are  to  a great  extent  due  to  organic  sym- 
pathy, or,  in  other  words,  to  the  transmission  of  an 
influence  from  the  nerves  of  one  region  to  those  of 
another.  Some  writers  have  attempted  to  show  that 
the  sympathetic  phenomena  manifested  under  these 
circumstances,  are  not  to  be  ascribed  to  any  nervous 
associations,  but  to  the  connexion  of  the  different 
organs  through  the  medium  of  blood-vessels.  All 
actions,  whatever  be  their  nature,  whether  mental  or 
bodily,  invariably  originate  in  nervous  matter.  This 
contains  the  principle  which  animates  the  entire  organ- 
ism. Circulation,  absorption,  secretion  and  nutri- 
tion are  under  its  immediate  controul.  That  these 
functions  are  greatly  modified  during  the  process  of 
gestation,  is  too  obvious  to  require  any  illustration. 
The  sympathy,  however,  which  they  display  in  rela- 
tion to  the  diversified  conditions  of  the  uterus,  is  alone 
explicable  on  nervous  changes.  The  animating  prin- 
ciple cannot  be  roused  and  concentrated  to  an  extra- 
ordinary degree  in  the  uterine  system,  without  stimula- 
ting proportionably  the  brain,  the  spinal  marrow  and 
their  numerous  nerves.  A demand  is  made  on  these 
organs  for  the  supply  of  the  nervous  agent  which  is 
rapidly  expended  on  the  foetus,  and  the  necessity 
which  impels  the  honoring  of  the  demand,  inevitably 
excites  them  to  more  vigorous  and  comprehensive 
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duties.  The  extent  of  their  engagements  is  multi- 
plied in  the  ratio  of  the  activity  of  the  uterus.  Did 
not  a principle,  susceptible  of  these  modifications,  per- 
vade the  nervous  system,  every  local  vital  action,  if 
such  were  possible,  would  cease  to  be  the  source  of 
sympathetic  phenomena. 

cccxc.  Of  the  intimate  connexion  between  the 
gums  and  the  mucous  membrane  of  the  intestines, 
and,  also,  with  the  whole  of  the  nervous  system,  we 
have  frequent  instances  in  infancy.  The  irritation  of 
the  gums  generally  disorders  the  stomach  and 
bowels.  The  food  is  often  rejected  by  the  one, 
and  is  not  allowed  to  remain  to  undergo  its  ordinary 
changes,  in  the  other.  This  is  regarded  as  an  ex- 
ample of  sympathy  from  the  continuity  of  structure. 
It  is  questionable,  however,  whether  it  be  to  the  extent 
which  is  imagined.  In  all  these  cases,  the  physiolo- 
gist does  not  sufficiently  consider  the  constitutional 
effects  produced.  The  attention  must  not  be  re- 
stricted to  the  direct  agency  of  the  gums  on  the 
intestines.  The  nerves  are  undoubtedly  the  media 
between  the  two  for  the  transmission  of  a disturbing 
influence.  The  nervous  centres,  however,  are  deeply 
involved  in  the  existing  mischief.  The  child  is  pro- 
verbially fretful,  or  in  other  terms,  the  brain  is  ex- 
ceedingly irritable,  and,  as  a necessary  consequence, 
creates  a correspondingly  morbid  condition  of  the 
entire  nervous  system.  All  the  functions  of  life  are 
equally  affected.  The  body  loses  its  flesh,  and  the 
flesh  its  usual  fulness  and  firmness  j the  organs  of  loco- 
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motion  feebly  obey  the  will,  nor  is  the  will  capable  of 
being  vigorously  exercised ; the  circulation  is  quick- 
ened, and  the  blood  no  longer  possesses  its  usual 
nutritious  properties. 

It  is  under  these  or  similar  circumstances,  that  the 
swollen  or  painful  state  of  the  gums  disorders  the 
functions  of  the  digestive  organs.  How  much  of 
the  effect  arises  from  derangement  of  the  nervous 
system  generally,  or  from  the  original  source  of  the 
evil  implicating  particular  nerves,  it  is  impossible  to 
say.  The  predisposition  to  morbid  action,  wherever 
it  manifests  itself,  is  largely  due  to  the  former. 

cccxci.  It  is  to  the  irritation  of  the  gums  that  a 
large  proportion  of  the  cerebral  affections  of  infancy 
is  to  be  referred.  The  impressions  it  excites  are 
transmitted  along  the  nerves  to  the  brain,  until  at 
length  unequivocal  symptoms  of  inflammation  are 
produced,  which  either  terminate  life  abruptly,  or 
lay  the  foundation  of  chronic  and  often  incurable 
mischief.  This  is  an  unexceptionable  illustration  of 
organic  sympathy.  The  nerves  are  the  only  media, 
in  this  instance,  for  the  direct  conveyance  of  the  dis- 
turbing influence  to  the  cerebrum,  as  well  as  for  the 
reciprocal  action  between  it  and  the  gums. 

cccxcii.  The  stomach,  in  its  relations  to  the  animal 
economy  generally,  presents  an  exquisite  example  of 
the  same  kind  of  sympathy.  The  food  or  the  stimu- 
lants that  are  taken,  when  imperatively  required, 
have  an  instantaneous  effect  on  the  functions  of  life. 
The  feeling  of  languor  or  prostration  is  at  once 
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removed.  New  energies  are  awakened  in  every  fibre, 
and  a grateful  sentiment  of  pleasurable  excitement, 
which  few  have  experienced  to  its  full  extent,  is  the 
immediate  result.  The  writer,  on  this  occasion,  is 
describing  his  own  sensations.  Some  years  ago, 
having  abstained,  for  several  months  from  wine  and 
all  stimulants,  and  being  at  the  same  time  busily 
engaged  in  professional  pursuits  which  made  a 
serious  demand  on  his  mental  and  bodily  powers, 
— a demand  beyond  the  supply  of  nutrition,  was, 
on  returning  from  a distant  visit,  seized  on  the 
road  with  a numbness  of  his  hands  and  lower  ex- 
tremities. The  former  became  white  and  to  ap- 
pearance dead.  Alarmed  at  these  symptoms  which 
gradually  increased,  he  alighted,  as  soon  as  he  reached 
the  house  of  a friend,  and  asked  for  a glass  of  wine. 
The  impression  it  produced  is  as  lively  as  if  it  had 
occurred  yesterday.  It  is  not  easy,  however,  to  con- 
vey to  others  an  adequate  idea  of  it.  It  can  be  com- 
pared only  to  a species  of  electric  shock  transmitted 
from  the  pit  of  the  stomach  to  every  part  of  the  body. 
He  had  several  attacks  of  the  same  kind,  within  the 
following  ten  days,  which  were  generally  removed  in 
a few  hours  by  stimulants.  It  was  on  the  first  occa- 
sion only  that  he  experienced  this  peculiar  sensation. 

cccxcm.  In  this,  and  all  similar  instances,  it  would 
be  absurd  to  suppose  that  the  stimulant  had  been  ab- 
sorbed. The  delightful  feelings  which  it  excited  oc- 
curred with  almost  the  rapidity  of  thought.  It  is  to 
the  nerves  alone  we  must  look  for  an  explanation  of  the 
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phenomenon,  and,  unless  we  regard  them  as  the  chan- 
nels tor  the  distribution  of  an  animating  principle,  it 
is  difficult  to  account  for  it.  It  was  this  principle 
which  the  stimulant  aroused ; and  it  re-established 
its  former  comprehensive  relations  with  the  animal 
economy.  There  is  no  fact  in  the  wide  range  of  phy- 
siological science  that  more  directly  supports  this 
opinion,  than  the  one  here  stated.  It  is  also  a 
striking  illustration  of  organic  sympathy. 

The  agreeable  sensations  unquestionably  con- 
curred in  maintaining  the  beneficial  influence  ex- 
cited. They  are  not,  however,  to  be  viewed  as  the 
causes  of  it,  but  as  effects  springing  out  of  the 
altered  cerebral  conditions,  in  the  same  manner  as 
the  modified  action  of  the  stomach  originates  in  the 
functional  changes  of  the  nerves.  Had  the  mind, 
under  these  circumstances,  not  been  in  a state  to 
take  cognizance  of  the  impressions,  these  would, 
nevertheless,  have  been  communicated  to  the  entire 
nervous  system.  As  long  as  the  nervous  centres 
have  that  amount  of  sensibility  essential  to  the  con- 
tinuance of  life,  stimulants  will  give  rise  to  their 
ordinary  organic  effects. 

cccxciv . Another  instance  of  this  species  of  sym- 
pathy, is  the  influence  of  the  mucous  membrane  on 
the  muscular  coat  of  the  stomach,  bladder  and  intes- 
tines. Every  change  in  the  vital  conditions  of  the 
former,  affects  the  contractions  of  the  latter,  and  to  a 
far  greater  extent  than  if  the  agents  had  been  applied 
directly  to  it.  The  functional  associations  between 
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the  two,  have  been  supposed  by  writers  to  arise  from 
the  same  nerves  being  distributed  to  both  membranes, 
so  that  every  impression  received  by  the  internal  coat 
is  imagined  to  be  at  once  conveyed  to  the  muscular. 
Whether  endowed  by  the  same  or  different  nerves, 
the  structural  connexions  between  the  two  are  clearly 
of  such  a nature,  that  the  nervous  principle,  common 
to  both,  cannot  be  roused  in  one  situation  without 
immediately  modifying  the  action,  in  another.  It 
must,  also,  be  kept  in  view,  that  long  anterior  to 
birth  the  two  membranes  have  reciprocally  acted 
upon  each  other,  and,  that  the  sympathies  by  which 
they  are  distinguished,  are  gradually  developed  by  the 
progress  of  years  and  the  changes  in  the  quantity  and 
quality  of  the  ingesta. 

cccxcv.  It  is  urged  by  several  high  physiological 
authorities,  that  the  same  relation  exists  between  the 
internal  membrane  of  the  heart  and  its  muscular  fibres. 
These  are  said  to  be  excited  to  contraction  from  the 
contact  of  the  blood  with  the  former.  As  previously 
remarked,  there  are  strong  objections  to  this  opinion. 
Were  this  the  fact  the  contractions  should  instantane- 
ously cease,  which  they  do  not,  on  the  withdrawal  of 
the  stimulus.  They  will  continue,  in  some  cases,  for 
several  hours,  and  may  be  strongly  revived  on  the 
application  of  warm  water  to  the  heart,  as  well  as  by 
mechanical  irritation, — circumstances  which  unequivo- 
cally show,  that  the  muscular  motions  are  not  wholly 
due  to  the  impressions  made  upon  the  internal  mem- 
brane. 
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cccxcvi.  The  mucous  membrane  of  the  nose  and  of 
the  entire  mouth,  readily  sympathizes  with  the  altered 
conditions  of  the  same  tissue  throughout  the  aliment- 
ary canal.  An  irritation  here,  whether  from  worms, 
imperfectly  digested  food  or  disease,  is  immediately 
detected  in  the  structural  changes  in  the  former 
situations,  and  hence  the  value  of  the  indications  as 
leading  to  a knowledge  of  the  source  of  the  £vil. 
The  question  naturally  occurs  how  does  irritation  of 
the  stomach  and  intestines  produce  these  changes  ? 
When  it  has  continued  some  time,  and  in  a form  not 
sufficiently  severe  to  interrupt  the  ordinary  occupa- 
tions of  the  individual,  the  tongue  becomes  pointed 
and  diminished  in  volume,  its  surface  is  smooth 
or  its  papillae  are  enlarged  and  elevated,  or  the  organ 
may  be  otherwise  modified  in  its  appearance.  In  this, 
and  many  similar  cases,  an  explanation  of  the  effects 
is  to  be  found  in  the  consideration  of  two  circum- 
stances,— the  state  of  the  nervous  system  generally,  and 
of  the  nerves  implicated  in  the  original  morbid  action. 
In  studying  the  influence  of  the  former,  our  remarks 
will  have  a reference  more  or  less  direct  to  all  mala- 
dies which  disorder  the  condition  of  the  mucous  mem- 
brane of  the  mouth. 

cccxcvn.  In  examining  the  tongue,  as  a guide  in 
the  investigation  of  disease,  we  are  too  apt  to  regard 
it  in  its  relations  to  the  digestive  apparatus  only. 
The  office  of  every  organ,  whether  of  circulation,  ab- 
sorption or  secretion,  is  under  the  immediate  controul 
of  the  nervous  system ; and  the  effects  which  arise  from 
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its  disturbance  are  manifested  by  a variety  of  symptoms. 
Among  these  we  have  the  altered  volume  of  the  tongue, 
its  polished  or  coated  surface.  Its  vital  functions  can 
be  performed  only  as  long  as  the  nervous  principle  is 
supplied  in  its  usual  amount.  Every  irritation  or  mor- 
bid process,  wherever  it  exists,  will  diminish  the  re- 
quired current  and  hence  proportionately  derange  the 
conditions  of  the  tongue.  Whether  it  be  glazed  or 
abundantly  coated  with  fur,  will  depend  not  only  on  the 
state  of  the  nervous  system  generally,  but  on  the  cha- 
racter of  the  local  irritation.  If  this  be  exceedingly 
aggravated,  or  occupy  a considerable  portion  of  the 
mucous  membrane  of  the  digestive  organs,  the  former 
result  will  mostly  be  observed.  If  less  in  degree,  the 
latter.  In  the  one  case,  the  secretory  functions  of  the 
tongue  are  nearly  altogether  arrested ; in  the  other 
they  are  continued  to  a far  greater  extent.  The 
two  express  very  different  constitutional  changes. 
Both  are  equally  evidence  of  the  derangement  of  the 
nervous  system,  and,  if  their  respective  symptoms  were 
properly  understood,  they  would  furnish  light  of  no 
mean  value  towards  their  correction.  They  should  be 
analyzed  in  their  relations  to  such  system,  and  less 
exclusively  in  connexion  with  the  imagined  local  seat 
of  the  predominant  disease. 

cccxcviii.  Independently  of  any  general  affection  of 
the  nervous  system  elucidating  the  origin  of  these 
symptoms,  the  morbid  action  of  the  alimentary  canal 
will  influence  directly  the  nerves  belonging  to  the 
mucous  membrane  of  all  the  open  passages,  as  the 
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nose,  mouth,  anus  and  vagina.  It  will  increase  or 
diminish  their  several  secretions.  The  nature  of  the 
effects  will  depend  on  the  modifications  in  the  distri- 
bution of  the  nervous  fluid.  It  will  be  accelerated  or 
letaided  in  its  flow  towards  these  parts,  according  to 
the  character  of  the  irritation  and  the  condition  of  the 
mucous  membrane  in  which  the  irritation  is  excited. 

Unless  the  nerves  were  the  media  for  the  trans- 
mission of  some  agent,  it  is  difficult  to  imagine  in 
Avhat  mode  such  remote  changes  could  be  produced. 
If  we  regard  them  as  animated  by  a principle  which 
may  be  variously  altered  in  its  conditions  in  all  organs, 
according  to  the  state  of  the  vital  powers  either  locally 
or  generally,  we  are  able  to  form  some  idea  of  the 
manner  in  which  the  morbid  action  of  the  nerves 
affects  others  widely  removed  from  them.  And, 
indeed,  without  some  such  basis  for  our  reason- 
ing, it  would  be  equally  impossible  to  attempt  to 
explain  the  operation  of  a variety  of  causes  which 
influence  the  nervous  system  at  large.  These  must 
act  on  a something  which  is  capable  of  being  genera- 
ted and  dissipated, — a something  which  constitutes 
not  only  the  vitality  of  the  nerves,  but  of  every  mole- 
cule of  the  bodily  structure. 

The  consideration  of  the  next  subject  will  strongly 
illustrate  the  necessity  of  such  a view  in  the  endea- 
vour to  account  for  the  phenomena  which  fall  under 
observation. 

cccxcix.  The  affections  to  which  the  nerves  are 
liable  from  cold,  wounds  and  numerous  sources  of 
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irritation,  causing  acute  pain,  paralysis,  and  oc- 
casionally locked-jaw,  are  explicable  only  on  the 
existence  of  a nervous  principle.  The  examination 
of  several  of  these  cases,  would  exhibit  the  appli- 
cation of  the  doctrine  to  the  whole  class  of  such 
diseases.  The  first  object  for  investigation,  is  the 
physical  condition  of  the  nerves  which  gives  rise  to 
gain.  The  sensation  is  one  thing,  and  the  cause  of 
it,  another.  It  is  the  latter  only  which  belongs  to 
this  inquiry.  All  sensitive  nerves  have  such  a relation 
to  the  brain  that  when  injured,  suffering  is  the  imme- 
diate consequence.  Their  natural  sensibility  arises 
from  the  presence  of  a nervous  agent,  and  from  then’ 
connexion  with  a certain  portion  of  the  cerebrum, 
with  which  the  faculty  of  consciousness  is  directly 
associated.  This  agent  may  be  either  increased  or 
diminished  in  all  such  nerves.  The  one  state  inva- 
riably aggravates  the  sensibility : the  other  destroys  it. 
Every  irritation  of  the  nerves  is  necessarily  accom- 
panied with  a local  accumulation  of  the  nervous 
principle,  and,  at  times,  to  such  an  extent  that  a 
breath  of  air,  or  the  slightest  imaginable  touch  occa- 
sions intolerable  pain.  The  concentration  of  the 
principle  is  equivalent  to  the  creation  of  a large 
mass  of  nervous  matter.  The  diseased  nerves  have 
multiplied  their  relations  to  the  brain, — relations 
which  are  in  the  ratio  of  their  number  and  magnitude, 
and  of  the  amount  of  the  animating  power  which 
pervades  them. 

The  nerves  derive  this  power  from  the  nervous  cen- 
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tres,  and  the  two  during  every  moment  of  existence 
reciprocally  influence  each  other ; and  they  are  both 
equally  subject  to  a variety  of  changes  which  disturb 
the  normal  relations  between  them.  Throughout 
life  they  are  constantly  re-acting  on  each  other  ac- 
cording to  their  more  or  less  excited  condition.  This 
view  of  the  cause  of  the  modifications  of  sensibility 
has  extensive  applications  to  practice,  and  if  appre- 
ciated in  all  its  comprehensive  bearings,  would,  in 
many  instances,  materially  improve  the  treatment  of 
nervous  affections. 

cccc.  Every  step  in  the  investigation  of  nervous 
diseases  is  illustrative  of  the  important  laws  of  sym- 
pathetic action.  Independently  of  nerves  it  cannot 
exist,  nor  cannot  it  be  manifested  without  a nervous 
agent.  Every  serious  change  in  the  distribution  of 
this  power  produces  effects  of  which  we  are  usually 
conscious,  and  effects  which  clearly  show  that  the 
entire  nerves  of  the  body  are  in  indissoluble  associa- 
tion, so  that  a disturbance  in  the  functions  of  one 
or  more  modifies  the  actions  of  others  widely  remote 
from  the  exciting  cause.  Not  indeed  through  the  influ- 
ence of  sensations,  but  from  changes  in  the  distri- 
bution of  the  nervous  energy  which  are  the  immediate 
antecedents  to  the  sensations.  It  is  difficult  to  select 
examples,  from  the  multitude  which  crowd  upon 
the  mind  in  confirmation  of  the  accuracy  of  this 
opinion. 

The  variety  of  nervous  symptoms  arising  from  de- 
rangement of  the  digestive  organs,  comparatively 
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slight  in  degree,  from  their  frequency,  are,  perhaps, 
the  most  worthy  of  notice.  On  this  subject  we  un- 
fortunately write  from  extensive  personal  experience. 
A trivial  deviation  from  the  ordinary  rules  of  diet, 
especially  when  the  nervous  system  has  been  severely 
taxed  by  mental  pursuits,  is  often  the  occasion  of 
the  most  distressing  pains.  At  one  time,  affecting 
the  muscles  of  the  thighs  and  legs,  so  acutely  that, 
whether  at  rest  or  in  motion  they  are  not  to  be  borne 
with  composure.  At  another,  with  equal  poignancy, 
they  attack  the  muscles  of  the  chest,  rendering  it 
somewhat  difficult  for  the  professional  sufferer  to 
determine  whether  the  malady  be  purely  nervous, 
disordering  the  functions  of  the  muscles,  or  the  com- 
mencement of  formidable  pulmonary  disease.  Or, 
perhaps,  the  pains  are  seated  in  the  loins  and  are 
aggravated  at  every  attempt  at  bodily  motion.  They 
not  only  produce  these  effects,  but  for  the  time  an  ir- 
ritability of  temper  which  requires  no  external  causes 
to  ruffle  it.  The  elements  abundantly  exist  within 
the  mind.  All  these  cases  are  striking  illustra- 
tions of  organic  sympathy  originating  in  the  ir- 
regular distribution  of  the  nervous  principle.  In 
these,  and  many  similar  instances,  the  phenomena  do 
not  necessarily  arise  from  any  direct  connexion  or 
anastomoses  between  the  nerves  primarily  and  those 
secondarily  affected.  The  stomach  may  disorder  the 
liver,  and  this  the  stomach,  and  either  derange  other 
organs  or  in  turn  be  influenced  by  them, — effects 
which  cannot  arise  without  implicating  in  the  morbid 
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action  the  brain  and  the  spinal  cord,  and  it  is  the 
changes  in  the  condition  of  these  nervous  centres, 
which  to  a very  great  extent,  occasion  the  painful 
impressions  excited.  Abnormal  relations  are  estab- 
lished between  the  numerous  nerves  and  these  cen- 
tres, the  nature  of  which  is,  a modification  in  the 
distribution  of  the  nervous  energy.  The  correction 
of  such  induced  disturbance  is  frequently  a tedious 
process. 

In  many  cases,  the  sympathy  which  is  manifested, 
as  between  the  liver  and  the  shoulder,  the  bladder 
and  the  glans  penis,  and  the  hip  and  the  knee,  in 
disease  of  the  former,  arises  probably  altogether  from 
the  direct  transmission  of  impressions  from  the  nerves 
of  one  organ  to  those  of  another,  or  from  direct 
changes  in  the  condition  of  the  nerves  in  which  the 
irritation  originates. 

cccci.  It  sometimes  happens  that  a slight  wound 
causes  a perfect  rigidity  of  the  muscles,  as  in  tetanus 
and  locked-jaw.  The  nature  of  the  malady  has 
hitherto  been  considered  as  inexplicable,  and  cer- 
tainly there  is  no  hypothesis  on  which  it  is  rationally 
accounted  for.  It  can  scarcely  be  ascribed  to  inflam- 
mation of  the  spinal  marrow  or  nerves,  or  of  their 
investing  membranes.  Effects,  regarded  as  evidence 
of  it,  may  often  be  found  after  death,  but  such  in- 
evitably flow  from  the  serious  local  derangement  of 
the  circulatory  system  consequent  on  this  formidable 
disease.  The  symptoms  which  accompany  it  are  not 
those  which  characterize  acute  inflammation  of  ner- 
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vous  matter.  The  pulse  is  often  remarkably  tranquil, 
the  mental  powers  clear  and  undisturbed;  in  fact 
there  is  the  entire  absence  of  all  those  indications 
which  are  imagined  to  authorize  the  employment  of 
strong  and  repeated  depletory  measures. 

The  affection  originates  in  a morbid  state  of  the 
nerves  conjoined  with  a peculiar  susceptibility  of  the 
nervous  or  animal  system  generally,  and  it  readily 
extends  from  one  series  of  nerves  to  another,  until 
ultimately  it  gives  rise  to  a permanent  spasm  of  the 
muscles,  as  in  those  of  the  lower  jaw  and  adjacent 
parts,  in  trismus.  To  say  that  the  phenomena  arise 
from  the  sympathy  existing  between  the  cut  or  lace- 
rated nerves,  and  the  cord  or  nerves  of  the  organs 
subsequently  involved,  does  not  present  a just  view 
of  their  nature.  The  distressing  effects  do  not  occur 
immediately  on  the  injury  inflicted,  but  mostly  after 
many  days,  and  frequently  when  the  wound  is  healed, 
— a circumstance  not  unimportant  to  examine. 

When  we  consider  that  the  sensibility  of  nerves 
may  be  greatly  heightened  from  whatever  creates  an 
undue  accumulation  of  the  nervous  principle  in  them, 
and  is  in  fact  proportionate  to  it;  it  is  rational  to 
suppose  that  the  motory  nerves  may  be  similarly 
influenced,  so  that  the  withdrawal  or  concentration 
of  the  nervous  agent  may  be  the  direct  cause  of  the 
fixed  rigidity  of  the  muscles.  An  extraordinary 
change  is  produced  in  the  condition  of  the  nerves  from 
the  unhealthy  character  of  the  wound,  and  though  not 
manifested  for  many  days,  it  is  gradually  communi- 
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cated  from  the  source  of  the  irritation  to  the  spinal 
cord  and  the  nerves  regulating  the  action  of  nume- 
rous voluntary  organs.  Were  they  not  endowed 
with  a principle  susceptible  of  these  modifications, 
it  would  be  in  vain  to  attempt  an  explanation  of 
increased  or  diminished  sensibility,  or  of  correspond- 
ing alterations  in  the  properties  of  the  nerves  of 
motion.  When  the  principle  is  thus  seriously  dis- 
turbed in  its  distribution,  it  is  difficult  to  re-establish 
its  normal  conditions,  and  hence  the  generally  fatal 
character  of  the  disease.  Every  imaginable  method 
has  been  had  recourse  to  in  its  treatment,  but  with 
very  limited  success ; nor  is  it  strange  when  we  re- 
flect that  the  measures  employed  were  suggested  by 
no  enlightened  views  concerning  its  nature. 

That  the  symptoms  should  frequently  occur  after 
the  wound  is  healed,  is,  perhaps,  rather  to  be  anti- 
cipated, in  certain  peculiar  states  of  the  animal  sys- 
tem, than  regarded  as  remarkable.  As  long  as  it 
remains  open,  there  is  an  easy  exit,  not  simply  for 
the  grosser  matters,  but  for  those  which  elude  the 
scrutiny  of  the  senses,  the  retention  of  which  may 
possibly  be  the  cause  of  the  affection.  The  restora- 
tion of  the  part  to  health  closes  the  passage  for  then 
escape,  and  having  no  channel  by  which  to  relieve 
themselves,  they  are  thrown  upon  certain  portions  of 
the  nervous  system  which,  from  the  previous  irritation 
communicated  to  them,  or  from  other  circumstances, 
are  peculiarly  disposed  to  sympathize  in  the  existing 
morbid  action. 
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ccccii.  The  disease  frequently  arises  independently 
of  any  wound  or  surgical  operation,  by  which  nerves 
are  divided  or  otherwise  injured,  as  in  infants  from 
worms,  or  acrimonious  substances  irritating  the  sensi- 
tive mucous  membrane  of  the  stomach  or  bowels  ; and, 
also,  particularly  in  warm  climates,  from  chilness  and 
damp  connected  with  the  sudden  vicissitudes  of  heat 
and  cold.  The  consideration  of  the  mode  in  which 
these  causes  act,  is  in  direct  support  of  the  reasoning 
which  is  here  advanced.  They  affect  directly  the  con- 
dition of  the  nerves,  or  in  other  words,  disorder  the 
distribution  of  the  nervous  principle,  and  to  such  an 
extent  as  to  give  rise  almost  immediately  to  the  symp- 
toms of  the  malady.  Were  this  the  place  for  an  ela- 
borate investigation  of  it,  it  would  be  by  no  means 
difficult  to  show,  that  the  high  and  prevailing  tempe- 
rature of  certain  regions,  where  the  affection  is  of 
frequent  occurrence,  produces  those  changes  in  the 
nervous  system  which  strongly  approximate  to  those 
of  the  infant, — changes  the  study  of  which  would  go 
far  to  demonstrate  the  general  correctness  of  the  views 
contained  in  these  pages. 

ccccm.  In  cases  of  direct  injury  of  the  nerves,  the 
term  sympathy,  in  its  ordinary  acceptation,  does  not 
convey  a clear  notion  of  the  nature  of  the  phenomena. 
A local  irritation  is  set  up  and  gradually  extends 
from  the  nerves  primarily  affected  to  others,  every 
step  of  which  modifies  the  conditions  and  relations 
of  the  nervous  fluid,  until,  at  last,  the  mischief  in- 
duced is  incompatible  with  the  regular  performance  of 
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the  functions  of  life,  and  hence  the  permanent  rigidity 
of  the  voluntary  muscles,  as  in  trismus  and  tetanus. 

cccciv.  There  are  few  subjects  of  greater  interest, 
in  a practical  point  of  view,  than  the  influence  ol 
diseased  states  of  the  skin  on  the  different  organs  of 
the  animal  economy ; and  none,  if  studied  in  a truly 
philosophical  spirit  that  more  strongly  confirm  the 
justness  of  the  physiological  doctrines  developed,  not 
only  in  reference  to  the  principles  of  sympathetic 
action,  but  the  widely  pervading  laws  which  preside 
over  all  vital  operations.  We  shall  here,  however, 
only  briefly  allude  to  them  in  their  connexion  with 
what  are  designated  sympathetic  phenomena.  In  the 
next  chapter,  we  shall  enter  more  fully  into  the  ana- 
lysis of  those  nervous  conditions  in  which  these  and 
other  phenomena  originate. 

The  intimate  relations  existing  between  the  cuta- 
neous surface  and  the  whole  of  the  mucous  mem- 
brane, as  well  as  with  all  secretory  organs,  are  well 
known,  and  have  been  treated  at  large  by  writers. 
The  field,  nevertheless,  is  far  from  being  exhausted 
or  unfruitful  in  valuable  truths,  if  cultivated  with  the 
attention  it  deserves.  We  shall  endeavour  to  awaken 
an  interest  in  one  small  portion  of  it,  though  not  in  a 
degree  adequate  to  its  importance. 

ccccv.  The  effects  which  flow  from  the  modified 
action  of  the  skin  in  any  region,  and  often  from  the 
altered  functions  of  a space  exceedingly  limited,  are 
not  to  be  traced,  properly  speaking,  to  any  direct  con- 
nexion between  the  organs  primarily  and  those  se- 
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condarily  affected,  to  a similarity  of  structure,  to 
the  exercise  of  analogous  offices,  or,  indeed,  to  a 
reflex  action  of  one  class  of  nerves  upon  another : by 
which  term  is  meant  an  influence  directly  conveyed 
from  the  one  to  the  other  remotely  situated.  It 
is,  in  fact,  such  a change  in  the  properties  of  ner- 
vous matter,  that  the  principle  with  which  it  is  en- 
endowed  is  so  disturbed  in  its  ordinary  relations  by  in- 
creased or  diminished  vital  processes,  that  the  amount 
which  is  distributed  to,  or  remains  as  the  capital  of 
the  numerous  organs,  will  vary  with  these  circum- 
stances. It  is  on  this  view  only  that  it  is  possible 
to  offer  a rational  explanation  of  the  origin  of  a variety 
of  diseases  immediately  springing  out  of  the  locally 
altered  conditions  of  the  skin.  How  often  has  it  been 
observed,  (and  such  instances  have  fallen  under  our 
own  notice,)  that  the  curing  of  an  extremely  circum. 
scribed  eruption,  whether  on  the  face  or  elsewhere,  or 
the  healing  of  a small  ulcer  of  long  standing,  has 
almost,  at  once,  given  rise  to  hemoptysis — to  the  re- 
turn of  haemorrhoids — to  the  copious  discharge  of 
blood  from  the  anus — to  apoplexy — to  cerebral  affec- 
tions in  advanced  life,  marked  by  the  loss  of  memory 
and  the  obliteration  of  the  mental  faculties — to  para- 
lysis,— epilepsy  and  a long  catalogue  of  evils.  Is 
it  reasonable  to  imagine  that  an  ulcer,  often  not 
larger  than  a bean,  or  an  eruption  exceedingly 
limited,  is  accompanied  with  such  a state  of  the 
capillaries  directly  interested,  that  the  excess  of 
blood  they  possess, — set  at  liberty  on  the  removal 
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of  the  disease,  is  the  occasion  of  the  morbid  effects 
which  follow?  Can  a small  quantity  so  detained, 
when  suddenly  thrown  upon  the  animal  system,  pos- 
sibly be  fraught  with  such  a power  ? The  idea  would 
be  an  absurdity.  These  phenomena  are  usually  ac- 
counted for  on  the  sympathy  existing  between  the 
skin  and  the  various  structures  in  which  a morbid 
action  is  induced.  The  term,  however,  explains 
nothing ; nor  has  the  investigation  of  the  cause,  in 
the  hands  of  physiologists,  given  rise  to  any  exact 
views  on  the  subject.  What  extensive  relations  can 
a mere  fraction  of  the  cutaneous  surface  have  with 
the  brain,  the  heart,  the  lungs,  and  the  intestines, 
that  a modification  of  its  functions,  nay  even  its  re- 
storation to  a healthy  state,  should  so  seriously  injure 
these  more  important  organs  as  frequently  to  cause 
death?  The  solution  of  the  question  is  not  to  be 
found  in  the  direct  connexion  between  the  few  nervous 
filaments  implicated  in  the  original  source  of  the  irri- 
tation, and  the  nerves  involved  in  the  subsequent  and 
remote  disease.  Nor  will  it  be  urged  that  sensation 
takes  any  part  in  the  production  of  these  effects,  or 
that  the  brain  in  any  degree  co-operates.  The  phe- 
nomena are  explicable  on  one  consideration  only. 

ccccvi.  The  nervous  system,  in  health,  and  in  every 
local  and  constitutional  disease,  has  a fixed  or  per- 
manent character,  and  has  likewise  its  established 
relations  with  every  part  of  the  animal  economy, 
which,  whilst  they  are  harmoniously,  are  often  ex- 
ceedingly delicately  poised.  An  ulcer,  an  eruption, 
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or  any  habitual  discharge,  is  in  perfect  accordance 
with  such  prevailing  relations,  and  the  action  which 
characterizes  each  of  the  vital  processes,  keeps  in 
subjection  an  amount  of  the  nervous  principle  pro- 
portionate to  the  existing  irritation, — an  amount, 
however,  which  is  not  to  be  accurately  judged  from 
the  small  surface  obviously  occupied  by  the  dis- 
ease. This  will  throw  little  light  on  the  extent  of 
its  concentration.  The  obstinate  ulcer  or  eruption, 
wherever  situated,  is  a point  towards  which  the  ner- 
vous energy  flows,  and  from  which  radiates  an  in- 
fluence far  beyond  the  source  of  the  irritation,  so  that 
the  quantity  of  the  nervous  power  determined  in  such 
direction  very  far  exceeds  that  which  is  engaged  in 
the  apparently  limited  morbid  action.  This  view 
cannot  be  too  strongly  impressed  upon  the  mind. 
When  the  irritation  is  suddenly  removed,  the  estab- 
lished relations  of  the  whole  nervous  system  are  dis- 
turbed. The  finely  adjusted  balance  of  the  whole  is 
broken.  A portion  of  the  nervous  principle  is  libe- 
rated from  its  previous  local  operations,  and  to  what 
part  of  the  body  or  structure  it  will  flow,  or  by  what 
symptoms  it  will  be  manifested,  will  depend  on  the 
susceptibility  of  the  numerous  organs  constituting  the 
animal  economy. 

It  must  further  be  taken  into  account  in  consider- 
ing the  agency  of  the  nervous  power,  that  it  is  creative 
in  its  nature.  It  does  not,  like  the  blood,  contain  the 
elements  of  nutrition,  but  it  is  that  which  gives  to 
these  elements  their  vitality.  Hence  the  potency  of 
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its  influence,  when  distributed  in  undue  quantity  to 
any  of  the  structures,  in  producing  effects  incompa- 
tible with  the  well  being  of  the  functions  of  life.  It 
is,  therefore,  evident,  that  the  sympathetic  phenomena 
developed  under  these  circumstances,  are  not  to  be 
ascribed  to  any  direct  connexion  among  the  several 
nerves,  primarily  and  secondarily  involved,  in  the 
sense  in  which  it  is  generally  understood,  nor  to  a 
reflex  action  of  the  nerves  as  explained  by  physio- 
logists, but  simply  to  a modification  in  the  condition 
of  the  animating  agent  of  the  nervous  system. 

ccccvn.  It  is  on  these  views  only  that  it  is  possi- 
ble to  offer  a rational  hypothesis  on  the  action  of  a 
variety  of  agents  applied  to  the  skin  in  the  treatment 
of  internal  diseases,  whether  acute  or  chronic  in  their 
nature.  It  is  not  to  be  implied  from  the  arguments 
advanced  in  support  of  the  influence  of  this  all-impor- 
tant power,  that  the  changes  in  the  conditions  of  the 
blood,  both  in  its  quality  and  distribution,  in  all  these 
cases,  are  not  to  be  regarded  as  co-operating  with 
the  induced  nervous  changes  in  the  curative  process. 
Such  a conclusion  would  be  most  unphilosophical. 
The  modifications  in  the  circulating  fluid,  however,  are 
effects  springing  out  of  impressions  previously  made 
upon  the  nervous  system,  and  consequently,  in  this 
place,  do  not  fall  immediately  under  our  considera- 
tion. They  constitute  an  independent  branch  of  in- 
quiry, in  interest  and  practical  value  scarcely  inferior 
to  the  one  engaging  our  attention. 

ccccvm.  The  application  of  a small  blister  to  a 
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part  of  the  body  remote  from  the  seat  of  the  malady, 
and  retained  only  so  long  as  to  produce  irritation  of 
the  cutis,  will  frequently  arrest  inflammatory  action, 
and  correct  a variety  of  morbid  symptoms.  In  what 
manner  is  the  beneficial  result  to  be  accounted  for  ? 
Clearly  not  on  the  concentration,  in  a healthy  struc- 
ture, of  an  exceedingly  small  amount  of  blood  with- 
drawn from  the  distant  organ  affected.  Such  an  idea 
cannot  for  a moment  be  entertained.  The  local  irri- 
tation is  a new  action  set  up  at  the  expense  of  the 
nervous  principle,  and  the  accumulation  of  it  here  is 
sufficient  to  modify  the  diseased  process  in  whatever 
region  it  exists. 

ccccix.  The  good  unquestionably  effected  by  the 
persevering  measures  of  the  hydropathists,  is  chiefly 
to  be  traced  to  the  altered  states  of  the  nervous  sys- 
tem in  its  relations  to  the  cutaneous  surface.  The  in- 
numerable nerves  distributed  to  it  are  awakened  to 
new  energies,  to  duties  which  they  have  long  ceased 
to  perform  efficiently;  and  let  it  be  kept  in  mind 
that  every  step  of  the  induced  changes  is  a step  in 
which  the  entire  animal  economy  sympathizes.  So 
far  from  the  cures  accomplished  by  such  treatment 
being  extraordinary,  or  too  marvellous  to  be  implicitly 
received,  they  are  the  natural  consequences  of  the 
measures  enforced  and  are  easy  of  explanation.  The 
medical  profession  generally  are  either  too  strongly 
prepossessed  in  favour  of  their  own  opinions,  whether 
adopted  or  resulting  from  their  own  experience,  or  too 
superficially  acquainted  with  the  laws  of  vital  action, 
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to  appreciate,  at  their  just  value,  novel  and  often  com- 
prehensive modes  of  treatment.  Whatever  produces 
a good  effect  is  worthy  of  investigation,  and  whether 
recommended  by  the  scientific  or  illiterate  has  a claim 
on  our  attention.  He  who  is  satisfied  with  his  ac- 
quirements or  inflated  with  what  he  knows,  has  much 
to  learn. 

ccccx.  The  success  of  the  hydropathic  treatment 
is  altogether  attributable  to  a modification  of  the  laws 
of  organic  sympathy,  the  analysis  of  which  will  satis- 
factorily point  out  the  mode  in  which  it  is  effected. 
It  must  be  admitted  by  the  dispassionate  inquirer, 
that  a variety  of  maladies  are  frequently  cured  by  it, 
such  as  dyspepsia  in  all  its  multifarious  forms,  rheu- 
matism, gout,  epilepsy,  hysteria  and  severe  nervous 
affections,  obstinate  constipation,  enlarged  and  other- 
wise diseased  organs,  cutaneous  eruptions  and  dis- 
tressing disorders  of  the  uterine  system.  These  re- 
sults arise  from  the  impressions  made  upon  the  super- 
ficial nerves.  The  action  induced  in  them  modifies 
the  vital  properties  of  every  tissue.  The  increased 
amount  of  the  nervous  energy  drawn  to  the  surface 
invigorates  the  external  capillaries,  and  so  far  gives  a 
new  direction  to  the  circulating  fluid.  Congested 
organs  are  thus  gradually  relieved  of  their  excess  of 
blood,  the  beneficial  effect  of  which  from  its  initial 
step,  is  not  only  in  the  same  proportion  improving  its 
qualites,  but  enabling  the  various  structures  to  recover 
their  natural  tone  and  function. 

ccccxi.  There  are  no  remedial  measures  at  all 
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comparable,  either  in  their  extent  or  efficiency,  to  the 
hydropathic  treatment  in  numerous  diseases.  We 
are  not  personally  interested  in  its  success.  The  ex- 
pression of  our  opinion  is  partly  the  result  of  the  con- 
sideration of  the  mode  in  which  it  operates.  The 
allusion  to  it,  in  this  place,  belongs  to  the  analysis  of 
organic  sympathy,  and  it  is  an  admirable  illustration 
of  the  truth  of  the  physiological  doctrines  on  which 
this  principle  is  explained.  Did  it  fall  within  the 
scope  of  this  inquiry  to  discuss  the  subject  at  length, 
it  might  be  shown  to  have  far  higher  claims  to  im- 
partial investigation  than  it  is  admitted  to  possess. 

ccccxii.  Every  disease  displays  the  influence  of 
organic  sympathy.  It  is  to  this  that  a variety  of 
symptoms,  whether  acute  or  chronic,  is  to  be  traced. 
The  changes  in  the  properties  of  the  blood,  and  all 
structural  alterations,  are  the  consequences  of  it. 
Were  the  laws,  according  to  which  it  acts  generally 
understood,  juster  views  of  the  origin  and  nature 
of  morbid  action  would  be  entertained.  At  one 
time  this  is  greatly  excited,  at  another,  it  is  equally 
depressed.  It  varies  in  different  organs,  and  in 
the  constitutional  disturbance  to  which  it  gives  rise, 
though  each  may  be  the  seat  of  acute  inflammation. 
These  diversities  are  alone  explicable  on  the  modifi- 
cations of  organic  sympathy,  the  consideration  of 
which,  in  its  relations  to  disease,  has  a practical  im- 
portance which  can  scarcely  be  over  estimated. 

ccccxiii.  Physiologists,  in  treating  of  sympathy, 
frequently  allude  to  the  depression  of  the  heart’s 


460 


PRACTICAL  VIEWS  ON 


action  in  inflammation  of  the  stomach  or  intestines. 
They  give,  however,  no  explanation  of  the  pheno- 
menon. Every  morbid  process  will  influence  the 
functions  of  the  heart  in  proportion  to  the  stimulus 
it  directly  imparts  to  the  nervous  system,  or  to  parti- 
cular nerves  co-operating  in  the  chemical  changes  of 
the  blood  in  the  lungs,  and  the  constitutional  derange- 
ment will  be  in  the  ratio  of  these  circumstances. 

The  stomach  and  the  intestines  are,  perhaps,  the 
most  richly  endowed  with  nerves  of  any  region  of  the 
body,  distributed  as  they  are  over  a large  surface, 
the  whole  of  which  usually  becomes  implicated  in 
every  acute  affection  of  these  organs.  The  amount 
of  the  nerves  and  the  extent  of  the  surface  involved, 
are  conditions  which  will  elucidate  the  character  of  the 
sympathetic  influence  developed.  When  the  organs 
are  attacked  by  acute  inflammation,  the  nerves  di- 
rectly interested  necessarily  draw  towards  them  the 
nervous  energy  from  contiguous  as  well  as  remote 
regions,  and  hence  it  is  that  the  heart  generally 
becomes  weakened  in  its  action.  The  highly  in- 
flammatory mucous  surface  invariably  becomes  ex- 
ceedingly congested,  and  the  blood,  as  well  as  the 
nervous  principle,  flow  in  increased  quantity  in  this 
particular  direction.  Were  the  sympathetic  relations 
between  the  mucous  membrane  and  the  animal 
system  generally  less  extensive,  consequently  less 
calculated  to  affect  the  current  of  the  nervous  fluid, 
re-action , on  which  the  constitutional  symptoms  de- 
pend, would  be  far  more  likely  to  occur.  It  is  on 
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this  view,  and  this  only,  that  the  vast  influence  which 
every  disordered  action  of  the  stomach  exerts  on  the 
functions  of  life,  animal  and  organic,  can  possibly  be 
philosophically  accounted  for.  The  transitory  derang- 
ment  of  its  large  nervous  surface  disturbs  the  mental 
operations,  depresses  the  spirits,  and  renders  the 
mind  unequal  to  intellectual  pursuits.  The  same 
large  surface  when  suffering  from  acute  disease,  from 
the  existence  of  the  same  comprehensive  relations, 
produces  an  effect  too  aggravated  in  its  nature  to 
cause  re-action,  without  which  the  heart  contracts 
feebly  as  indicated  by  the  small  thread-like  pulse. 

ccccxiv.  In  acute  inflammation  of  the  lungs  we 
have  other  symptoms.  The  circulatory  system  is 
greatly  excited.  The  blood  is  propelled  in  augmented 
force  and  in  increased  quantity  to  every  part  of  the 
body,  possessing  also  additional  stimulating  pro- 
perties. Here  we  have  a class  of  phenomena  widely 
different  from  the  former.  And  why  ? The  new  sym- 
pathies awakened  are  not  difficult  to  explain.  The 
nerves  are  first  affected  by  that  condition  which  occa- 
sions acute  inflammation  of  the  lungs,  and  they  have 
not,  in  this  situation,  the  same  extensive  relations 
with  the  animal  economy  as  in  the  stomach.  If  ex- 
cited to  increased  action,  the  effect  is  to  arouse  the 
energies  of  other  nerves  associated  in  the  process  of 
respiration,  and  the  influence  gradually  extends  in- 
creasing at  every  step  the  chemical  changes  of  the 
blood,  hence  its  more  vital  properties  and  the  greater 
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force  with  which  it  is  propelled.  The  accelerated  and 
invigorated  contractions  of  the  heart,  arteries  and 
capillaries,  are  only  to  a slight  degree,  if  at  all,  due 
to  the  stimidus  of  the  nerves  of  the  lungs  directly 
imparted  to  those  of  the  circulatory  apparatus. 
They  are  to  be  ascribed  to  the  altered  qualities  of 
the  blood  which  permeates  and  modifies  the  action 
of  every  tissue. 

ccccxv.  There  is  one  other  illustration  of  organic 
sympathy  developed  by  disease  demanding  particular 
notice,  as  it  presents  phenomena  differing  in  many 
respects  from  those  accompanying  the  foregoing  cases. 
We  allude  to  acute  rheumatism  which  is  essentially 
nervous  in  its  nature,  and  the  mode  of  treatment, 
and  here  we  speak  from  extensive  experience.  The 
measures  which  are  at  once  the  most  efficient  and 
prompt  in  the  relief  they  afford,  are  such  as  influence 
immediately  the  nervous  system  independently  of  the 
abstraction  of  blood.  No  other  disease  gives  rise  to  a 
wider  range  of  sympathies.  Acute  pain,  aggravated  by 
the  slightest  bodily  motion,  a quick,  full  and  bound- 
ing pulse,  and  the  blood  possessing  in  the  highest 
degree  those  properties  regarded  as  indicative  of  in- 
flammation, are  its  leading  symptoms.  Here  the 
nerves  of  the  part  affected,  often  occupying  an  ex- 
tremely limited  space,  communicate  to  others  and 
the  nervous  system  generally,  a stimulus  which  dis- 
turbs the  whole  of  the  functions  of  life.  The  disease 
being  purely  nervous  in  its  origin  and  seated  in 
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structures  which  become  peculiarly  sensitive,  it  is 
easy  to  explain  the  constitutional  derangement  by 
which  it  is  characterized,  as  well  as  the  efficacy  of 
remedies  which  act  directly  on  the  nervous  system. 

ccccxvi.  The  intermittent  action  which  distin- 
guishes the  functions  of  most  organs,  whether  mental 
or  bodily,  is  a striking  illustration  of  organic  sym- 
pathy from  a modification  in  the  distribution  of  the 
nervous  principle.  The  digestive  apparatus,  the 
muscles  of  voluntary  motion,  and  the  generative 
system,  are  familiar  instances  of  the  kind.  The 
nerves  of  each  have  their  periods  of  repose  and 
activity.  Is  it  reasonable  to  suppose,  that  in  both 
conditions  they  have  the  same  amount  of  that  agent 
in  virtue  of  which  they  stimulate  the  structures  with 
which  they  are  associated  ? The  idea  would  be  an 
absurdity,  and  equally  so  to  contend  that  they  are 
endowed  with  no  such  power. 

ccccxvn.  The  consideration  of  the  temperaments, 
had  we  space  to  pursue  the  inquiry,  would  furnish 
abundant  facts  in  confirmation  of  the  views  which 
elucidate  the  subject  of  organic  sympathy.  Every  con- 
stitution has  its  peculiar  vital  conditions  common  to 
the  numerous  tissues.  In  one  they  are  characterized 
by  inactivity,— by  the  want  of  tone  ; in  another  they 
are  overflowing  with  the  energies  of  life ; and  between 
the  extremes  we  have  every  possible  gradation.  The 
diversities  are  owing  to  corresponding  differences  in 
the  properties  of  nervous  matter.  The  quantity  of 
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tlie  stimulus  by  which  it  is  animated  is  unlike  in 
each  constitution,  and  hence  the  extraordinary  dissi- 
milarity in  the  vital  endowments. 

ccccxviii.  With  these  remarks  we  must  close  the 
analysis  of  sympathetic  phenomena.  The  undertaking 
is  one  of  no  ordinary  difficulty,  either  from  its  extent 
or  the  nature  of  the  vital  actions  which  have  occupied 
our  attention;  nor  is  it  simply  interesting  to  the  phy- 
siologist. Every  step  of  the  inquiry  has  an  intimate 
and  practical  relation  to  the  vast  field  of  medical 
science,  as  well  as  to  the  pursuits  and  specula- 
tions of  the  metaphysician.  If  our  efforts  have  not 
been  successful  in  the  establishment  of  unquestionable 
truths,  the  ground  has,  nevertheless,  been  broken  in 
new  directions,  and  numerous  facts  previously  not 
studied  or  imperfectly  appreciated,  have  been  brought 
into  prominent  notice.  If  we  have  erred  in  our  views 
and  arguments,  the  correction  of  our  errors  cannot 
fail  to  enlarge  the  boundaries  of  knowledge. 
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CHAPTER  HI. 

'1HE  NATURE  OF  THE  RELATIONS  BETWEEN  DISEASES 
ATTACKING  THE  SAME  PERSON  AT  DIFFERENT  AND 
OFTEN  REMOTE  PERIODS. 

ccccxix.  The  subject  we  propose  briefly  to  discuss 
is  of  great  practical  importance,  and  though  it  has  not 
been  elaborately  studied  by  the  medical  inquirer,  it 
has  nevertheless  been  frequently  brought  under  notice. 
The  disappearance  of  a disease,  regarded  as  somewhat 
constitutional,  and  the  succession  of  another,  from 
natural  changes  in  the  condition  of  the  vital  powers, 
aie  phenomena  with  which  every  practitioner  is  more 
01  less  familiar.  The  suppression  of  gout  has  often 
given  lise  to  mania  or  epilepsy ; and  the  occurrence 
of  the  latter  has  likewise  thoroughly  corrected  the 
tendency  to  paroxysms  of  gout ; and  the  failure  in 
the  regular  return  of  this  distressing  affection  has 
repeatedly  been  followed  by  a variety  of  morbid 
symptoms,  such  as  difficulty  of  breathing,  cough, 
dropsy,  paralysis,  loss  of  sensation,  and  other  dis- 
orders of  the  nervous  system.  The  cessation  of  hae- 
morrhoids in  one  who  has  long  been  subject  to  them, 
whether  from  medical  treatment  or  independently  of 
it,  is  occasionally  succeeded  by  these  and  other  dis- 
eases, as  structural  alterations  of  the  heart  or  its 
vessels,  or  of  the  abdominal  viscera. 
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Such  effects  are  of  common  occurrence,  and  many 
others  might  be  added  to  the  foregoing  list.  Ac- 
cording to  the  doctrine  of  the  accurate  and  judicious 
Parry,*  they  are  explicable  on  the  increased  determi- 
nation or  momentum  of  blood, — a doctrine  to  which 
he  traces  the  origin  of  diseases  generally.  We  shall 
subsequently  examine  its  claims  to  attention. 

ccccxx.  Every  season  of  life  has  its  distinctive 
organic  conditions,  which,  if  understood,  would  elu- 
cidate the  predisposition  to  certain  affections,  as  well 
as  the  morbid  phenomena  occasionally  resulting  from 
the  spontaneous  disappearance  or  modification  of 
them.  In  infancy  and  childhood  there  are  two  large 
surfaces,  the  skin  and  the  mucous  membrane  of  the 
respiratory  and  digestive  apparatus,  characterized  by 
the  extreme  activity  of  their  functions,  and  hence 
their  tendency  to  acute  inflammatory  action,  ihe 
exanthemata  or  eruptive  fevers,  are  evidence  of  the 
activitv  of  the  external  surface ; as  apthse,  pertussis 
and  croup,  are  of  the  internal : but  independently  of 
these  unerring  and  natural  indications  of  the  vigour 
of  the  vital  operations,  the  numerous  disorders  to 
which  these  surfaces  are  liable, — their  extraordinary 
susceptibility  of  derangement,  are  strikingly  illus- 
trative of  the  correctness  of  these  views.  At  no 
subsequent  period  of  existence  is  the  nervous  system 
equally  fraught  with  vital  properties ; it  is,  however, 
an  affluence  in  reference  to  functions  engaged  in  the 
maturing  of  the  animal  frame.  4 lie  demands  in  the 
* Elements  of  Pathology  and  Therapeutics,  p.  297. 
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direction  of  these  organic  necessities,  may  be  con- 
sidered as  outlets  for  the  exuberant  nervous  principle 
created.  The  nervous  system  has  not  a predomi- 
nance, except  in  such  relations,  and  hence  in  early 
life  nervous  symptoms  are  rare,  save  such  as  arise 
from  direct  irritation  of  the  gums  and  alimentary 
canal.  The  readiness  with  which  these  are  produced, 
is  evidence  of  the  prevailing  activity  of  this  system. 

ccccxxi.  Puberty  in  both  sexes  is  the  commence- 
ment of  a new  sphere  of  mental  and  vital  action.  The 
nutritive  functions  have,  in  a great  measure,  accom- 
plished the  end  which  nature  had  assigned  to  them, 
viz.,  the  development  of  the  bodily  powers.  The  in- 
vigorating current  of  the  animating  principle  enters 
upon  fresh  duties,  widely  different  from  its  previous 
engagements,  the  consideration  of  which  is  essential 
to  a just  understanding  of  the  variety  of  nervous 
phenomena  resulting, — to  an  appreciation  of  the  ge- 
neral cause  to  which  they  are  to  be  referred. 

The  generative  organs  are  roused  into  activity,  and 
the  changes  induced  in  them  are  accompanied  with 
corresponding  modifications  in  the  functions  of  the 
great  nervous  centres.  New  tastes  and  passions  are 
displayed.  The  restless  muscular  motions  of  child- 
hood and  spirits  as  buoyant  as  they  are  inexhaustible, 
give  place,  at  least,  in  the  one  sex,  to  much  less 
bodily  exertion,  to  timidity,  sedateness  and  reflec- 
tion, beneath  the  surface  of  which,  however,  lie  the 
stirring  and  disturbing  elements  of  existence,  hopes 
and  anxieties  unexpressed  and  desires  ungratified.  It 

H II  2 


468 


PRACTICAL  VIEWS  ON 


is  at  this  season  of  life  that  nervous  affections  pecu- 
liarly manifest  themselves,  especially  in  the  female, 
such  as  hysteria,  epilepsy,  spasms,  fainting,  palpita- 
tion of  the  heart,  mania,  and  various  forms  of  cere- 
bral derangement.  The  nervous  system  is  active, 
but  it  is  in  reference  to  organs  which  largely  minister 
to  the  passions  ; and  consequently  the  predominating 
energy  by  which  it  is  distinguished,  is,  strictly  speak- 
ing, in  relation  to  itself.  The  abounding  nervous 
principle  is  not,  as  at  an  earlier  period,  expended  on 
the  nutritive  processes  occupied  in  building  up  new 
matter ; nor  does  it  find  a vent  in  the  playful  and 
ceaseless  movements  of  the  limbs ; but  on  the  con- 
trary it  is  to  be  regarded  as  a certain  capital  only 
partially  employed,  and  in  directions  which  tend  to 
maintain  it  in  lively  operation.  It  awakens  new  sen- 
sibilities, and  imparts  intensity  to  the  feelings  as  well 
as  a wider  sway  over  the  vital  functions. 

ccccxxn.  In  contemplating  the  nervous  system, 
under  these  circumstances,  it  is  impossible  not  to 
perceive  that  the  condition  induced  is  one  which 
clearly  indicates  the  presence  of  a pervading  energy, 
increased  in  its  amount  and  modified  in  its  relations 
with  the  development  of  the  animal  frame ; but 
especially  is  it  to  be  viewed  as  a power  in  association 
with  organs  prepared  and  waiting  to  be  called  into  ac- 
tion,— organs  as  yet  unexercised,  and  hence  existing 
as  fruitful  sources  of  irritation,  and  of  an  influence 
which  is  to  be  traced  to  the  concentration  of  the 
nervous  principle.  The  absence  of  the  demands  for 
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it  in  the  legitimate  indulgence  of  the  passions,  neces- 
sarily leaves  it  in  undue  quantity  in  the  nervous 
system,  destitute  of  its  appropriate  outlets ; and  to 
this  circumstance  is  to  be  ascribed  the  numerous 
nervous  phenomena  which  result. 

ccccxxiti.  These  remarks  are  simply  introductory 
to  the  examination  of  another  condition  of  the 
nervous  system  belonging  to  the  adult  period  of  life. 
It  offers  considerations  widely  di  fferent  from  those  we 
have  studied.  It  is  not  in  relation  to  the  nutritive 
processes  engaged  in  the  completion  of  the  bodily  or- 
ganization ; nor  is  it  in  relation  to  particular  organs 
not  yet  called  into  vigorous  exercise.  The  condition, 
whatever  may  be  its  character,  constitutes  largely  the 
temperament  of  the  individual. 

Whether  the  tendencies  be  intellectual  or  sensual, 
the  nervous  system  possesses  an  established  influence 
in  harmony  with  the  existing  necessities,  and  every 
organic  action  suddenly  induced  or  suppressed,  will 
be  liable  to  modify  the  vital  functions  generally,  and 
at  times  to  a serious  extent.  In  health,  and  in  every 
disorder  somewhat  constitutional  from  its  long  per- 
sistence, as  cough,  dyspnoea,  headache,  diarrhoea,  con- 
stipation, or  any  habitual  discharge,  whether  period- 
ical or  otherwise,  the  nervous  system  has  acquired 
comparatively  fixed  relations  to  all  parts  of  the  body, 
and  their  disturbance,  even  in  the  curative  efforts  of 
nature,  will  occasionally  give  rise  to  fatal  conse- 
quences.  The  cause  is  not  difficult  to  explain.  Every 
vital  operation  necessarily  implies  the  employment  of 
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a certain  amount  of  the  animating  principle,  which 
will  be  diverted  from  its  accustomed  channels  by 
every  new  action  set  up.  These  changes  constitute 
the  phenomena  of  metastasis.  The  morbid  local  pro- 
cess characterizing  gout  or  rheumatism,  is  transferred 
to  the  heart ; or  that  of  haemorrhoids  to  some  of  the 
internal  organs  producing  haemorrhage;  or  to  the 
brain,  and  is  followed  by  paralysis ; or  that  which  is 
the  cause  of  a variety  of  nervous  affections,  unex- 
pectedly terminates  in  rheumatism  and  the  previous 
symptoms  entirely  disappear. 

ccccxxiv.  As  all  vital  actions,  whether  natural  or 
morbid,  are  nervous,  or  in  other  terms,  are  to  be 
traced  to  the  influence  of  the  nervous  system  on  the 
grosser  particles  of  matter,  to  whatever  end  they 
may  be  appropriated,  it  is  easy  to  account  for 
the  occurrence  of  particular  diseases  at  the  different 
periods  of  life.  They  inevitably  spring  out  of  the 
prevailing  conditions  of  this  system.  The  same  view 
will  also  suggest  a rational  hypothesis  concerning 
the  tendency,  in  some  constitutions,  for  one  affection 
to  be  immediately,  or  at  no  distant  period,  replaced 
by  another. 

ccccxxv.  It  will  not  be  doubted  that  every  indi- 
vidual is  born  with  certain  definite  organic  peculi- 
arities though  occasionally  difficult  to  recognize.  In 
one  there  is  a predisposition  to  gout,  in  another  to 
insanity,  in  a third  to  rheumatism,  and  through  an 
extended  series  a susceptibility  is  manifested  to  some 
particular  morbid  action.  The  cause  of  these  diver- 
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sified  phenomena  is  to  be  referred  to  the  prevailing 
character  of  the  nervous  system.  It  must  not  be 
imagined  from  these  remarks,  that  we  leave  out  of 
consideration  or  regard  as  matters  of  no  importance, 
the  extraordinary  differences,  in  all  these  cases,  in  the 
nature  of  the  solids  and  fluids  which  enter  into  the 
composition  of  the  body.  They  equally  demand  the 
attention  of  the  enlightened  physician ; but  at  the 
same  time  it  must  be  steadily  kept  in  mind,  that  how 
various  or  striking  so  ever  they  may  be,  they  are  simply 
effects  originating  in  the  innate  properties  of  the 
nervous  system.  They  are  unexceptionable  evidence 
of  their  quality.  The  mirror  does  not  more  faithfully 
give  back  the  form  of  the  figure,  than  the  state  of  the 
solids  and  fluids  pourtrays  the  existing  amount  of 
nervous  energy.  And  every  improvement  effected  in 
them,  whether  from  exercise,  diet  or  medicine,  is  pri- 
marily a modification  in  the  condition  of  the  nervous 
system. 

ccccxxvi.  All  diseases  may  be  divided  into  two 
great  classes;  the  one  characterized  by  increased 
the  other  by  diminished  action : and  the  constitu- 
tional predisposition  to  either,  will  be  according  to 
the  natural  or  acquired  vital  properties  of  the  nervous 
system.  It  is  only,  as  a general  rule,  where  the  acti- 
vity of  this  system  predominates,  that  we  observe  the 
disappearance  of  a malady,  as  gout,  rheumatism,  hae- 
morrhoids, or  any  other  local  disorder,  to  be  almost 
instantaneously  succeeded  by  some  other  affection, 
often  of  a more  serious  character.  The  curing 
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of  indolent  ulcers,  or  the  dispersion  of  tumours  in  a 
scrofulous  habit,  is  rarely  immediately  followed  by  a 
new  form  of  structural  derangement,  nature  not,  as  in 
other  instances,  imperatively  demanding  an  outlet  for 
the  powers  previously  accumulated  in  a particular  re- 
gion. And  why  ? Because  the  nervous  system,  in  all 
such  constitutions,  is  under  the  requirements  of  vigo- 
rous health.  It  does  not  possess  a sufficient  quantity 
of  the  animating  principle  to  excite  prominent  re- 
action or  disturbance  in  any  other  part  of  the  body. 

cccgxxvii.  In  further  corroboration  of  these  views 
it  may  be  observed,  that  where  the  constitution  is 
wanting  in  tone  or  nervous  energy,  as  in  the  scrofu- 
lous, the  disease  which  is  cured,  if  succeeded  by  an- 
othei,  it  is  mostly  after  the  lapse  of  considerable 
time,  and  that  which  occurs  usually  presents  the  same 
general  symptoms,— all  indicative  of  feeble  vital  ac- 
tion, and  displaying  a tendency  to  the  same  species 
of  disorganization.  Whereas  in  the  constitution  dis- 
tinguished by  the  activity  of  the  nervous  system,  the 
disappearance  of  an  obstinate  affection  will  often  be 
immediately  followed  by  another  widely  different  in 
its  manifestations.  The  sudden  dispersion  of  gout 
from  the  ball  of  the  great  toe,  is  sometimes  fatal  from 
the  disease  attacking  the  heart,  or  mania,  paralysis, 
gastritis,  enteritis,  or  loss  of  sensibility  may  be  the 
result.  And  the  same  may  be  said  of  the  cessation 
of  haemorrhoids,  or  of  any  periodical  haemorrhage,  of 
epilepsy,  rheumatism,  cutaneous  eruptions,  or  of  any 
lixed  or  frequently  recurring  pain.  These  are  striking 
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and  important  peculiarities,  and  in  a practical  point 
of  view  exceedingly  wortliy  of  examination. 

ccccxxviii.  It  is  laid  down  as  an  indisputable  prin- 
ciple by  Parry,  and  the  same  view  is  advocated  by 
others,  that  in  all  those  cases  in  which  a disease  of 
long  standing  is  displaced  by  another,  as  gout  by 
epilepsy,  or  epilepsy  by  gout,  or  the  latter  by  mania ; 
or  asthma  or  dropsy  consequent  on  the  disappearance 
of  rheumatism  or  of  any  other  affection,  that  the  cause 
is  to  be  traced  to  “ the  increased  determination  or  mo- 
mentum of  blood ” to  the  parts  influenced.  In  this 
opinion  we  do  not  concur,  and  it  may  be  shown  to  be 
untenable  on  physiological  considerations.  That  the 
blood  is  frequently  determined  to  various  organs  will 
not  for  a moment  be  doubted ; but  it  is  under  cir- 
cumstances very  different  from  those  which  elucidate 
the  origin  of  the  morbid  phenomena  in  question.  The 
distinction  between  the  two  has  not  been  clearly 
pointed  out  by  any  writer,  and  yet  it  is  essentially 
necessary  in  this  inquiry.  The  blood  may  leave  one 
organ  or  class  of  organs  and  accumulate  in  others,  as 
follows : 

I.  By  a change  in  the  position  of  the  body. 

II.  By  a weakened  state  of  the  vessels  in  conse- 
quence of  which  they  have  not  the  power  to  urge 
forward  the  blood  at  the  rate  they  receive  it. 

III.  By  the  application  of  cold  to  the  surface  of 
the  body. 

IV.  By  depressing  passions,  or  by  whatever  weakens 
either  directly  or  indirectly  the  action  of  the  heart. 
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V.  By  whatever  impedes  the  return  of  the  venous 
blood. 

These  are  the  different  modes  in  which  the  cir- 
culation may  be  disturbed  leading  to  the  accumu- 
lation of  blood  and  the  production  of  numerous 
diseases.  They  will  not,  however,  explain  why  a 
morbid  action  should  occur  from  the  non-appearance 
of  a disease  to  which  the  system  has  long  been  peri- 
odically subject. 

ccccxxix.  We  will  proceed  to  analyze  some  of  the 
cases  alluded  to  by  Parry,  and  attempt  to  show  that 
these,  and  all  others  of  a similar  character,  are  inex- 
plicable on  his  own  principle.  “ In  one  patient,”  he 
observes,  “ the  succession,  at  somewhat  remote  pe- 
riods, was  gout,  mania,  and,  at  last,  fatal  epilepsy.  In 
several  instances  there  were  fits  of  epilepsy,  wholly 
superseded  by  gout.”  * 

Is  it  to  be  imagined  that,  in  all  these  instances, 
there  is  an  amount  of  blood  exceedingly  minute  in 
quantity,  which  the  animal  system  cannot  properly 
dispose  of, — a quantity  that  at  one  time  flows  to 
the  great  toe  and  occasion  gout ; at  another,  directs 
its  course  to  the  brain  and  gives  rise  to  mania  or 
epilepsy  ? This  is  clearly  his  argument.  The  blood 
does  not  select  these  organs  for  its  temporary  or  pe- 
riodical occupation.  Its  concentration  in  either 

IS  INVARIABLY  THE  EFFECT  OF  A PRE-EXISTING 
MORBID  CONDITION, A CONDITION  WHICH  ORIGIN- 

ATES IN  AND  BELONGS  TO  NERVOUS  MATTER.  The 


Opus  cit.  p.  303. 
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blood  flows  where  the  action  is  increased  as  a conse- 
quence and  not  as  a cause. 

The  heart  has  no  direct  influence  in  these  local  de- 
terminations, nor  have  the  arteries  independently  ot 
a nervous  power  appropriating  the  nutritive  elements 
they  convey.  The  toes  and  the  fingers  are  frequently 
inflamed,  their  vessels  congested,  and  yet  we  have 
no  gout  nor  any  symptoms  approximating  to  it : so  the 
cerebral  circulation  is  often  seriously  modified  without 
exciting  either  epilepsy  or  mania.  When  gout  sud- 
denly quits  the  great  toe  and  attacks  the  heart, 
stomach,  intestines,  or  brain,  is  it  possible  to  conceive 
that  the  small  quantity  of  blood  seated  in  the  organs 
primarily  implicated,  on  being  transmitted  to  any  of 
the  latter,  occasions  the  fatal  results  which  follow  ? Is 
the  circulation  in  these  organs  so  nicely  balanced  that 
the  slightest  interference  with  it  causes  death  ? The 
vessels  of  all  parts  of  the  body  are  capable  of  adapting 
themselves  to  a variety  of  conditions  without  dis- 
turbing materially  the  functions  of  life. 

ccccxxx.  The  acute  pain  which  characterizes  gout, 
when  the  toe  is  only  just  suffused  with  a blush,  is 
unexceptionable  evidence  of  the  truth  of  these  views. 
From  the  initial  development  of  the  affection  through- 
out its  subsequent  stages,  it  is  purely  nervous  in  its 
nature,  and  is  most  successfully  treated  by  those 
measures  which  influence  directly  the  properties  of 
the  nervous  system.  The  marvellous  sensibility 
which  is  concentrated  in  the  organ,  will  be  admitted 
as  proving  an  altered  state  of  the  nerves  bearing  in- 
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deed  no  ratio  to  the  congestion  of  blood.  It  precedes 
such  effect.  The  concretions  formed  in  the  joints  of 
the  toes  and  fingers,  are  chiefly  to  be  referred  to  a 
modification  of  nervous  action.  The  increase  in  the 
amount  of  the  animating  principle  in  the  nerves  pro- 
portionately augments  and  deranges  the  local  vital 
processes,  and  the  particular  products  evolved  are  to  a 
certain  extent  illustrations  of  this  influence.  “It  is  a re- 
markable fact”  observes  Mason  Good,  “hitherto  indeed 
but  little  dwelt  upon,  and  altogether  unaccounted  for , 
that  as  the  system  advances  in  years  and  debility,  and 
every  other  secretion  progressively  fails,  that  of  cal- 
careous earth  seems  to  increase.  Hence  the  bones  of 
aged  persons  are  more  fragile  and  apt  to  break  upon 
slight  concussions  ; and  the  arteries  and  various  other 
parts  become  ossified  or  loaded  with  nodules  of  limp 
stone ; and  where  a powerful  sympathy  exists  between 
the  kidneys  and  the  stomach,  and  either  of  these  is  in 
an  infirm  state,  we  have  a larger  deposit  of  the  same 
material  in  the  kidneys  or  the  bladder.  A similar 
increase  of  calcareous  earth  takes  place  in  the  weak- 
ness of  chronic  gout.”*  The  same  general  explana- 
tion applies  to  all  these  cases.  There  is,  nevertheless, 
a certain  striking  difference  between  the  conditions  of 
the  system  in  the  aged,  and  those  of  the  gouty  con- 
stitution. In  the  former,  there  is  a gradual  diminu- 
tion of  the  nervous  energy,  and  from  the  bodily  inac- 
tivity accompanying  advanced  years,  the  circulation  in 
t he  muscles  and  the  bones  is  necessarily  greatly  de- 
* The  Study  of  Medicine.  Yol.  II.  p.  512. 
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creased,  so  that  in  addition  to  the  diminution  of  such 
nervous  power,  there  are  other  causes  accounting  for 
the  limited  vital  processes  carried  on  in  the  bones ; 
and  consequently  the  earthy  matter  deposited  in  other 
situations,  will  in  part  arise  from  them,  as  well 
as  from  their  inability  to  take  up  and  appropriate  the 
elements  conveyed  to  them  by  the  blood. 

In  gout  the  same  causes  are  in  operation,  but  the 
calcareous  earth  deposited  in  the  smaller  joints,  is  de- 
termined to  such  localities  from  the  previous  inordi- 
nate nervous  action  existing  in  them.  The  earthy 
matters,  either  generated  in  undue  quantity,  or,  from 
the  state  of  the  system,  unemployed  in  their  legiti- 
mate directions,  must  have  outlets,  and  the  situation 
and  nature  of  these  will  depend  on  the  predisposition 
of  different  organs, — a predisposition  probably  to  be 
traced  to  their  exhausted  or  debilitated  condition. 

ccccxxxi.  It  is  not  our  business,  however,  in  this 
place,  to  discuss,  at  length,  the  pathology  of  gout.  A 
more  fitting  opportunity  will  hereafter  occur.  The 
study  of  its  leading  characteristics  is,  nevertheless, 
essentially  connected  with  the  present  inquiry,  and 
will  tend  to  explain  the  origin  and  nature  of  a large 
class  of  morbid  phenomena.  It  is  peculiarly  valuable 
in  this  point  of  view.  Previous  to  the  local  develop- 
ment of  the  disease,  it  has  in  many  cases  its  premoni- 
tory symptoms  with  which  the  sufferer  and  his 
immediate  attendants  are  familiar.  The  digestive  or- 
gans arc  disordered,  the  spirits  are  unequal,  the  temper 
is  exceedingly  irritable,  occasional  spasms  supervene, 
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and  the  individual  is  conscious  from  a variety  of  sen- 
sations, that  these  are  the  shadows  which  coming 
events  cast  before.  What  do  the  symptoms  indicate, 
or  what  inference  naturally  flows  from  them  ? Are 
we  to  suppose  that  a small  quantity  of  blood  seeking 
an  outlet,  is  oppressing  the  powers  of  life  ? Bleeding, 
whether  general  or  local,  seldom  arrests  the  impending 
attack,  nor  when  present  in  all  its  virulence,  is  it  often 
removed  by  it. 

The  affection  is  not  to  be  traced  to  any  conditions 
of  the  circulatory  apparatus,  to  the  fulness  of  the 
vessels,  or  to  any  specific  changes  in  the  qualities  of 
the  blood,  though  this  is  unquestionably  modified  in 
its  nature,  but  to  the  derangement  of  the  nervous 
system.  The  principle  by  which  it  is  pervaded  is 
either  unduly  accumulated,  or  irregular  in  its  distri- 
bution, and  it  is  this,  unsettled  and  wandering,  which 
excites  the  multitude  of  premonitory  phenomena. 
Figuratively  speaking,  it  is  embarassed  in  the  choice 
of  a locality. 

ccccxxxn.  There  are  other  considerations  which 
go  far  to  prove  that  gout  originates  in  a peculiar 
state  of  the  nervous  system.  The  application  of 
leeches  to  the  affected  organ,  as  the  ball  of  the  great 
toe,  for  example,  is  admitted  by  the  highest  autho- 
tities  to  be  a doubtful  remedy.  It  is  often  instanta- 
neously succeeded  by  metastasis  to  the  corresponding 
toe  of  the  other  limb.  If  the  cause  of  the  disease 
existed  in  the  blood,  or  in  a congested  condition  of 
the  vessels  implicated,  the  outlet  which  is  thus  esta- 
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blislied  for  the  escape  of  morbid  humours,  as  well  as 
for  the  removal  of  local  distention,  ought  to  be  accom- 
panied with  the  happiest  results.  The  benefit,  how- 
ever, is  rather  the  exception  than  the  rule;  and  the 
same  may  be  observed  of  general  depletion,  and 
almost  equally  of  purgatives,  by  which  the  volume 
of  the  blood  is  greatly  diminished.  These  and  nu- 
merous other  facts  clearly  show,  that  the  disease  is 
not  subject  to  the  ordinary  laws  of  inflammation,  nor 
does  it  modify  the  condition  of  the  structure  which  it 
occupies,  either  in  degree  or  kind,  as  the  inflammatory 
process.  It  is  especially  a nervous  affection,  and  not 
having  hitherto  been  studied  in  this  light,  but  re- 
garded as  inflammatory,  and  imagined  to  depend  on 
some  peculiar  state  of  the  blood  or  digestive  organs, 
accounts  for  the  exhaustless  list  of  internal  agents, 
and  external  modes  of  practice  which  have  been,  and 
continue  to  be  employed  in  its  treatment.  This  has 
been  a rich  field  for  the  empiric,  and  we  are  bound  to 
acknowledge,  that  his  remedies  have  frequently  been 
as  successful  as  those  of  the  highly  educated  physician. 
Neither  has  had  any  clearly  defined  principles  to  guide 
him,  in  reference  either  to  the  nature  of  the  affection 
or  the  actions  of  the  medicines  prescribed.  In  con- 
firmation of  these  remarks,  a distinguished  authority 
asks : “ Is  the  gout  a local  or  a constitutional  affec- 
tion? Is  it  a spasm  or  a poison  ? Is  its  course  bene- 
ficial or  mischievous  ? Should  its  inflammation  be 
encouraged  or  counteracted?  Is  it  to  be  concen- 
trated or  repelled  ? Is  it  to  be  treated  with  cordials 
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or  evacuants  ? With  cold  or  with  heat  ? With  a 
phlogistic  or  an  anti-phlogistic  regimen  ? No  sets  of 
questions  can  be  more  repugnant  to  each  other  than 
these  are ; and  yet  there  is  not  one  of  them  but  we 
may  obtain  an  answer  to,  either  in  the  negative  or  in 
the  affirmative,  by  applying  to  different  practitioners 
for  this  purpose.”  And  he  further  observes,  “the 
moment  we  enter  upon  the  field  of  its  proximate 
cause,  we  are  bewildered  in  a hopeless  labyrinth, 
without  a thread  to  guide  our  entangled  footsteps 
amidst  the  growing  darkness.”* 

ccccxxxiii.  The  comparative  regularity  with  which 
gout  seizes  on  the  ball  of  the  great  toe,  toes  or  fingers, 
leaving  untouched  the  larger  joints,  is  in  direct  confir- 
mation of  its  nervous  character.  It  is  stated  by  Sir 
Charles  Scudamere,  that  in  198  cases,  the  great  toe  of 
one  foot  only  was  attacked  in  130 ; and,  that  in  those 
in  whom  it  is  hereditary,  the  great  toe  is  almost  always 
first  affected.  We  are  not  aware  that  any  writer  has 
attempted  to  explain  the  extraordinary  preference  of 
the  disease  to  these  parts, — the  certainty  with  which 
it  fixes  on  one  or  more  of  them.  The  speculations 
which  have  hitherto  prevailed  concerning  its  nature 
could  scarcely  suggest  a probable  hypothesis ; indeed, 
had  they  consistently  been  applied  in  the  endeavour 
to  solve  the  phenomenon,  these  particular  organs 
would  have  appeared  the  least  likely  to  be  the  seat  of 
the  distressing  malady.  If  it  be  referrible  to  any  con- 
dition of  the  blood,  to  peccant  humours,  or  the 
* Mason  Good,  M.D.,  Opus,  cit.,  Yol.  II.,  p.  503. 
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presence  in  undue  degree  of  any  acid,  there  are 
natural  outlets — outlets  on  an  immense  scale,  such 
as  the  whole  class  of  the  secretory  organs  both  within 
and  on  the  surface  of  the  body,  which  we  should  expect 
to  be  first  disordered ; and  it  would  be  reasonable  to 
anticipate  that  if  the  skin  or  the  kidneys  were  power- 
fully excited,  the  offending  matter  would  be  expelled 
and  health  would  be  the  immediate  result.  The  skin, 
at  the  commencement  of  the  affection  or  during  its 
course,  is  frequently  suffused  with  copious  perspi- 
rations, and  the  urine  almost  invariably  deposits  a 
considerable  sediment ; and  yet  the  disease  attacks 
with  unerring  truthfulness  its  favourite  organs  and 
ruthlessly  maintains  its  occupation. 

ccccxxxiv.  The  almost  unvarying  tendency  of  gout 
to  fix  on  the  smaller  joints,  is  to  be  traced  to  con- 
ditions peculiar  to  them  in  reference  both  to  the  ner- 
vous and  circulatory  systems,  but  especially  to  the 
former.  They  are  organs  necessarily  endowed  with  a 
high  degree  of  sensibility,  to  an  extent  far  superior  to 
the  larger  joints.  The  functions  they  perform  require 
a greater  delicacy  of  touch,  a finer  sense  for  appre- 
ciating the  size  and  presence  of  external  objects,  and 
hence  they  are  most  abundantly  supplied  with  nerves. 

This  is  one  of  the  important  conditions  to  be  kept 
in  mind  in  studying  the  causes  of  the  extreme  suscep- 
tibility of  these  organs.  The  next  condition  is  pecu- 
liar to  them.  They  have  not  only  an  extraordinary 
amount  of  nerves  establishing  wide  and  intimate 
relations  with  the  nervous  system  generally;  but 
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these  nerves  are  likewise  the  farthest  removed  from 
the  great  nervous  centres,  the  sources  whence  they 
derive  the  power  in  virtue  of  which  they  execute  their 
various  offices.  It  is  with  the  nerves,  as  with  the 
capillaries,  the  greater  the  distance  of  the  one  from 
the  brain  and  spinal  marrow,  and  that  of  the  other 
from  the  heart,  the  more  feeble  is  the  action  of  both, 
and  the  more  liable  they  are  to  be  depressed  by  exter- 
nal as  well  as  internal  circumstances.  They  are 
consequently  organs  possessing  not  only  great  sensi- 
bility, WHICH  IS  THE  MEASURE  OF  THEIR  NERVOUS 
RELATIONS  ; BUT  THEY  ARE  COMPARATIVELY  WEAK 
FROM  THE  REMOTENESS  OF  THEIR  SITUATION  TO  THE 

nervous  centres.  Therefore  whenever  the  nervous 
system  is  peculiarly  oppressed  by  its  pervading  agent, 
either  from  its  undue  accumulation  or  irregular  distri- 
bution, this  will  flow  to  these  extreme  parts  in  pre- 
ference to  others.  It  is  a striking  illustration  of  the 
efforts  of  nature  to  relieve  herself. 

ccccxxxv.  This  explanation  we  regard  as  strictly 
philosophical.  It  rests  on  structural  conditions  and 
relations  which  cannot  be  called  in  question.  In 
its  bearings  on  this  particular  inquiry  it  is  valuable. 
It  tends  in  an  especial  manner  to  elucidate  the  ner- 
vous character  of  gout ; and,  also,  shows  why  its  non- 
appearance,  at  regular  or  irregular  periods,  in  the 
nervous  or  irritable  frame,  should  occasionally  give 
rise  to  different  nervous  disorders,  as  epilepsy,  loss  of 
motion  or  sensibility,  mania,  imbecility  and  numerous 
other  forms  of  nervous  derangement.  It  enables  us 
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to  go  a few  steps  further.  It  will  throw  light  on  the 
hereditary  tendency  of  the  animal  system  to  particular 
diseases,  the  study  of  which  is  inseparably  enwoven 
with  the  present  investigation.  In  using  the  term 
hereditary,  we  would  not  confine  it  to  the  production 
of  the  same  exact  malady,  but  would  extend  it  to  a 
variety  of  nervous  phenomena  springing  directly  out 
of  the  disturbed  action  of  the  nervous  system.  A 
parent  may  be  maniacal,  the  offspring  may  be  epi- 
leptic, morbidly  irritable,  or  subject  to  severe  nervous 
pains : and  in  many  cases  in  which  gout  does  not 
show  itself  in  the  progeny,  nervous  affections  of  some 
kind  will  frequently  be  constitutional.  We  will,  how- 
ever, endeavour  to  analyze  the  nature  of  those  causes 
which  favour  the  transmission  of  the  same  disease  to 
successive  generations. 

ccccxxxvi.  It  is  unnecessary  to  waste  any  time  in 
attempting  to  show,  that  like  has  a tendency  to  pro- 
duce like,  in  respect  of  features,  complexion,  form, 
size  and  motion  of  body.  These  are  matters  of  daily 
observation.  Co-existing  with  them,  and  even  with 
the  absence  of  them,  there  is  a peculiar  character  im- 
pressed upon  the  nervous  system, — a character  which 
often  requires  years  and  extraordinary  circumstances 
to  develope,  exhibiting  in  its  manifestations  hereditary 
properties,  as  displayed  in  the  occurrence  of  epilepsy, 
mania  or  gout.  The  nature  of  these  properties  may 
be  defined  to  be  a certain  relation  between  the  ani- 
mating principle  and  the  nervous  system. 

We  may  speak  of  this  relation  as  of  that  between  the 
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blood  and  the  vessels  in  which  it  circulates.  In  both 
cases,  the  conditions  which  it  implies  are  peculiar  to 
each  individual,  but  approximate  sufficiently  to  con- 
stitute a basis  for  the  several  temperaments.  As  the 
action  of  all  organic  matter  is  proportionate  to  the  vi- 
vifying agent  which  pervades  it,  it  is  evident  that  the 
amount  possessed  by  the  nervous  system  will  be 
widely  different  in  the  nervous,  the  sanguineous  and 
the  phlegmatic  constitution.  It  will  produce  in  each 
very  dissimilar  results.  It  is  that  which  gives  to  the 
whole  organism  its  distinguishing  qualities.  Whether 
the  function  studied  be  digestion,  circulation,  absorp- 
tion, secretion  or  assimilation,  the  controlling  and 
modifying  power  will  be  found  to  be  the  one  univer- 
sally diffused  principle.  Hence  the  relation  between 
this  and  the  nervous  system  transmitted  from  parent 
to  offspring,  is  one  of  the  chief  causes  to  which  all 
hereditary  diseases  are  to  be  traced.  Where  the  quan- 
tity of  the  nervous  energy  is  limited,  weak  vital  action, 
or  a tendency  to  disorganization,  as  displayed  in  the 
scrofulous  and  phthisical  constitution,  is  the  conse- 
quence : where  it  is  abundant  and  associated  with  an 
ample  development  of  the  digestive  and  respiratory 
organs,  the  predisposition  is  to  inflammation : where 
it  is,  also,  copiously  given,  but  not  equally  expended 
by  the  vigorous  activity  of  these  organs,  the  pro- 
neness is  to  a variety  of  nervous  affections. 

ccccxxxvii.  As  previously  remarked,  each  age  has 
its  distinctive  class  of  diseases,  which  is  owing  to  the 
successive  changes  in  the  conditions  of  the  nervous 
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system.  The  consideration  of  epilepsy,  mania  and 
gout,  will  illustrate  our  views  in  reference  to  their  he- 
reditary  tendency.  As  a rule,  but  subject  to  nume- 
rous exceptions,  these  are  manifested  at  different  pe- 
riods of  life.  Epilepsy  frequently  at  puberty  ; mania 
generally  much  later,  and  gout  usually  for  the  first 
time  at  thirty-five  or  forty  years  of  age.  The  period 
at  which  epilepsy  is  most  liable  to  occur,  is  when  the 
nervous  system  is  aroused  to  the  exercise  of  new  func- 
tions, the  organs  of  which  imperfectly  responding  to 
the  stimulus  imparted  to  them,  or  not  fnlly  awakened 
by  the  gratification  of  the  predominating  desires,  there 
is  an  amount  of  the  nervous  principle  which  is  not 
appropriated  according  to  the  intentions  of  nature, 
and  therefore  this  may  be  regarded  as  thrown  upon  the 
nervous  system  generally.  The  results  to  which  it 
may  give  rise  it  is  impossible  to  predicate.  If  the 
action  of  certain  parts  of  the  cerebral  structure  be 
peculiarly  disposed  to  that  species  of  derangement, 
whether  hereditary  or  not,  which  is  manifested  by 
epilepsy,  this  particular  disease  will  be  excited;  if 
any  other  action  exist  which  renders  the  parts  suscep- 
tible of  disorder,  mania,  hysteria,  vitiated  tastes,  un- 
governable propensities,  chorea,  or  other  affections  will 
be  the  consequence. 

ccccxxxviii.  The  same  observations  apply  with  equal 
force  to  gout.  The  period  of  life  at  which  it  usually 
occurs,  whether  from  an  hereditary  tendency  or  other- 
wise, adds  great  weight  to  these  views.  Why  does  it 
not  ordinarily  show  itself  at  an  earlier  age,  when  the 
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animal  system  is  in  its  highest  vigour  and  teeming 
with  vital  energies  ? The  question  is  not  difficult  to 
answer.  These  energies  have  outlets  proportionately 
ample , in  the  activity  of  the  digestive  organs,  in  the 
frequent  and  strongly  excited  muscular  motions,  as 
well  as  in  the  liberal  indulgence  of  the  passions. 
The  time,  however,  gradually  arrives,  when  there  is 
less  disposition  or  power  to  enter  into  athletic  pur- 
suits, or  to  gratify  some  of  the  ruling  propensities. 
The  love  of  ease  steals  upon  the  mind,  and  the  evi- 
dence of  it  is  displayed  in  the  increasing  bulk  of  the 
body,  and  in  the  augmented  rather  than  diminished 
taste  for  the  luxuries  of  the  table.  Hence  a new  con- 
dition of  the  nervous  system  is  induced.  It  is  still 
active,  hut  the  direction  of  its  activity  is  modified.  It 
abounds  in  vital  energies,  but  these  have  not  the  ac- 
companying ample  outlets  of  an  earlier  age,  and  con- 
sequently the  nervous  principle  at  this  period  has  a 
tendency  to  accumulate,  or  to  become  irregular  in  its 
distribution,  and  the  indications  of  it  are  sometimes 
various,  often  slight  in  degree,  and  seldom  arrest  par- 
ticular attention,  until  at  length  the  oppressed  nervous 
system  finds  a safety  valve  in  the  production  of  gout ; 
or  it  may  be,  and  indeed  frequently  is,  though  the 
nature  of  the  salutary  effort  is  not  understood,  of 
some  other  disease.  Life  is  constantly  preserved  at 
the  expense  of  serious  maladies. 

ccccxxxix.  In  tracing  the  origin  of  gout,  it  must, 
also,  be  kept  in  mind,  that  the  habits  of  the  indivi- 
dual,— especially  the  indulgence  of  the  appetite  and 
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the  passions,  may  give  to  the  nervous  system  an  undue 
predominance,  stimulate  it  to  inordinate  activity,  and 
in  such  proportion  aggravate  its  tendency  to  terminate 
in  some  morbid  action.  There  is  another  circumstance 
worthy  of  consideration.  A paroxysm  of  gout,  as  well 
as  of  epilepsy,  often  occurs  about  midnight,  or  early  in 
the  morning.  The  phenomenon  is  explicable  on  the 
views  here  developed.  The  perfect  repose  of  the 
nervous  system  clearly  leaves  unemployed  a certain 
amount  of  the  nervous  energy,  which  had  its  outlets 
in  the  exercise  of  the  senses  and  of  various  voluntary 
organs ; and,  therefore,  in  those  individuals  in  whom 
the  powers  of  the  nervous  system  are  delicately  bal- 
anced, to  preserve  this  balance  it  issues  in  a fit  of 
gout  or  epilepsy.  It  is  an  illustration  of  the  necessity 
of  such  external  manifestation.  The  severity  of  the 
paroxysm  gradually  declines  towards  morning,  and 
the  remission  generally  continues  until  the  usual  pe- 
riod for  the  return  of  the  seizure.  These  successive 
changes  of  vital  action  can  alone  be  accounted  for  on 
the  physiological  considerations  here  offered.  The 
dawn  of  day  brings  new  agencies  into  operation.  The 
effect  of  light  upon  the  body,  independently  of  all 
other  circumstances,  possesses  great  interest  to  the 
philosophical  inquirer.  It  may  be  accurately  traced 
throughout  the  vegetable  kingdom,  in  numerous  che- 
mical combinations,  and,  could  we  analyze  with  pre- 
cision its  influence  on  the  organism  of  the  animal 
frame,  it  would  be  found  to  be  fraught  with  remark- 
able results.  Light  modifies  the  electric  condition  of 
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all  substances.  When  in  addition  to  it  we  have  the 
activity  of  the  senses  and  mental  faculties,  there  are 
causes,  in  the  altered  states  of  the  nervous  system, 
amply  sufficient  to  explain  the  regularity  of  the  re- 
mission. 

If  it  be  asserted  that  the  principles  here  laid  down 
do  not  rest  on  a sound  or  unquestionable  basis,  it 
must  be  admitted  that  they  have  at  least  this  pro- 
perty, which  is  always  characteristic  of  truth, — they 
furnish  a rational  hypothesis  on  which  to  elucidate 
a vast  number  of  important  phenomena,  which  have 
hitherto  not  been  accounted  for ; moreover,  many  of 
them  are  regarded  as  not  susceptible  of  analysis, 
eluding  the  efforts  of  the  physiologist  to  trace  their 
origin  or  define  their  nature. 

ccccxl.  Writers  who  have  studied  the  pathology 
and  symptoms  of  gout,  have  failed  to  discover  the 
cause  which  constitutes  the  wide  distinction  between 
it  and  the  purely  inflammatory  affections  among  which 
it  is  classed.  Whilst  these  pass  through  the  several 
stages  of  morbid  action  to  suppuration,  gout  never 
terminates  in  the  latter  process.  How  protracted  or 
violent  soever  may  be  the  attack,  the  structure  of  the 
organs  is  only  slightly  and  temporarily  modified  by  it. 
Indeed  the  disease  occasionally  seizes  in  quick  succes- 
sion on  different  parts  of  the  body,  leaving  no  im- 
pressions commensurate  with  the  severity  of  the 
transient  suffering. 

Why  are  the  various  tissues  liable  to  suppuration  as 
a consequence  of  inflammation?  The  induced  morbid 
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action  soon  falls  beneath  the  ordinary  vitality  of  the 
tissues, — a vitality  dependent  on  the  nervous  energy 
with  which  they  are  endowed,  and  to  this  is  to  be  as- 
cribed the  gradual  disorganization  which  ensues, — the 
breaking  up  of  the  normal  organic  combinations,  until 
nature,  when  equal  to  the  undertaking,  is  aroused  to  the 
vigorous  exercise  of  her  powers,  and  arrests  the  pro- 
gress of  destruction  by  a salutary  effort,  the  effect  of 
which  is  the  formation  of  pus.  Why  do  not  the  same 
tissues  suppurate  from  the  ravages  of  gout  ? Because 
it  is  an  excited  nervous  affection,  or  in  other  terms,  it 
is  seated  in  and  characterized  by  a vastly  increased 
action  of  the  nerves, — an  action  superior  to  any  existing 
tendency  to  disorganization.  A distinction  so  obvious 
has  escaped  all  writers.  They  have  observed  the  striking 
differences  between  the  phenomena  of  gout  and  the  in- 
flammatory diseases  with  which  it  is  classified;  but  the 
cause  eluded  their  refined  investigations.  They  never 
suspected  that  the  nature  of  the  affection  was  exclu- 
sively nervous,  distinguished  by  an  inordinate  concen- 
tration of  the  nervous  principle  ; while  in  the  inflam- 
matory diseases,  this  being  less  in  amount,  it  is  rapidly 
overcome  by  the  morbid  process,  and  hence  the  results 
indicating  the  several  stages  of  inflammation. 

ccccxli.  It  is  not  to  be  understood  from  the  im- 
portant distinction  which  is  here  insisted  upon,  that 
the  translation  of  gout  to  the  internal  organs,  may 
not,  at  times,  give  rise  to  those  effects  which  are 
considered  as  unequivocal  evidence  of  inflammation. 
The  effects  of  the  disease  will  be  regulated  by  the 
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nature  of  the  tissues  implicated.  Though  equally  a 
nervous  affection  in  all  situations,  its  influence  to 
counteract  the  tendency  to  organic  changes,  will  un- 
questionably depend  on  the  amount  of  nerves  inherent 
in  the  structure  attacked.  Nevertheless,  as  a rule,  its 
temporary  occupation  of  any  organ  will  seldom  exhibit 
the  ordinary  manifestations  or  consequences  of  com- 
mon inflammation. 

ccccxlii.  The  foregoing  considerations  are  all  inti- 
mately connected  with  the  inquiry  we  professed  to 
elucidate  in  this  chapter.  The  phenomena  they  have 
brought  under  notice,  exhibit  in  a striking  point  of 
view  the  modifications  in  the  conditions  of  the  nervous 
system,  in  health  and  disease,  and  the  consequent 
changes  in  the  nature  of  vital  action.  They  display, 
though  only  to  a slight  extent  compared  with  the  light 
which  would  be  elicited  by  a more  elaborate  investi- 
gation, the  vast  and  predominating  influence  of  the 
nervous  energy  in  all  the  operations  of  life. 

To  some  persons  many  of  these  inquiries  will  appear 
far  too  refined  for  practical  purposes.  They  cannot  be 
too  refined  if  justly  founded.  The  more  minute  the  ob- 
jects they  bring  under  notice,  and  the  more  exquisitely 
delicate  the  shades  of  difference  they  establish,  and 
proportionately  the  more  comprehensive  is  the  insight 
obtained  into  the  workings  and  relations  of  the  vital 
powers.  The  command  we  acquire  over  them  is  in  the 
ratio  of  our  knowledge.  The  progress  that  will  ulti- 
mately be  made  in  this  important  branch  of  science, 
will  give  such  elevation  to  the  mind  that  these  re- 
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searches  will  be  regarded  as  only  the  first  turning  up 
of  a soil  inexhaustible  in  its  riches. 

ccccxliii.  The  comparative  indifference  with  which 
the  study  of  physiology  has  hitherto  been  regarded, 
will  satisfactorily  account  for  much  of  the  prevailing 
ignorance  on  the  origin,  nature  and  treatment  of  dis- 
eases. The  vast  resources  with  which  it  teems  in  the 
hands  of  the  enlightened  practitioner,  to  arrest  or 
modify  the  course  of  morbid  action,  and  at  the  least 
possible  expense  to  the  vital  energies,  one  of  the 
most  important  of  considerations,  are  appreciated  by 
few,  and  rarely  are  they  objects  of  philosophical  con- 
templation. To  understand  generally  the  functions 
of  the  several  organs  of  the  body,  is  of  little  value  in 
a practical  point  of  view,  and  this  amount  of  know- 
ledge is  often  the  whole  that  is  possessed.  No  organ 
has  an  independent  existence,  nor  is  it  endowed  with 
properties,  which,  in  an  enlarged  physiological  sense, 
are  inherent  in  it.  It  has  the  mechanism  which 
fits  it  for  the  performance  of  its  office,  but  it  borrows 
from  other  parts  of  the  animal  system  the  powers 
essential  to  put  it  in  motion.  All  organs  are  equally 
borrowers,  and  hence  the  necessity  of  an  accurate  and 
comprehensive  knowledge  of  these  powers,  and  of  their 
beautifully  adjusted  relations  to  the  entire  organism 
in  every  attempt  to  correct  the  multifarious  deviations 
from  health. 

ccccxli v.  Trom  the  investigations  into  which  we 
have  somewhat  elaborately  entered,  in  order  to  dis- 
play the  predominating  influence  of  the  nervous 
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system,  it  is  evident  that  the  morbid  phenomena  re- 
sulting from  the  interruption  to  the  return  of  a peri- 
odical or  constitutional  disease,  are  not  to  be  ascribed 
to  an  “ increased  determination  or  momentum  of 
blood,”  according  to  the  doctrine  of  Parry.  The 
modification  in  the  condition  of  the  capillaries  locally 
disordered,  is  an  effect  originating  in  the  altered  state  of 
the  nerves.  Parry  attempts  to  show,  “ that  almost  all 
the  maladies,  incidental  to  the  animal  frame,  have  this 
very  circumstance  of  excessive  momentum  of  blood, 
as  one  important  common  link  in  the  great  and  con- 
nected chain  of  causes  ; that  is,  of  uniformly  preceding 
phenomena:”  * and  the  same  view  has  been  adopted 
and  variously  applied  by  the  ingenuity  of  others.  In 
all  such  cases  it  is  the  nervous  and  not  the  circulatory 
system  which  will  in  any  degree  account  for  the  ex- 
traordinary results.  As  it  is  the  principle  animating 
the  former  which  is  the  occasion  of  all  vital  mani- 
festations, it  necessarily  follows  that  every  new  action 
abruptly  and  unexpectedly  developed,  whatever  may 
be  the  region  attacked,  is  alone  due  to  a change  in 
the  distribution  of  it.  It  is  un philosophical  in  the 
extreme  to  imagine,  that  the  non-appearance  of  a few 
drops  of  blood  in  the  ball  of  the  great  toe,  at  some 
regular  or  irregular  period  in  harmony  with  the  here- 
ditary tendency  of  the  constitution,  should  be  capable 
of  endangering  life  by  being  thrown  upon  the  stomach, 
the  intestines,  the  spinal  cord  or  the  brain,  an  outlet 
being  imperatively  required  by  the  existing  state  of  the 

* Opus  cit.  p.  298. 
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vessels.  The  argument  will  not  bear  a sober  exami- 
nation. 

It  was  the  opinion  of  Bichat,  that  “ an  increase  of 
sensibility  is  prior  to  the  afflux  of  blood  to  the  part.”  * 
This  is  in  reference  to  vital  alterations  in  a tissue  as 
the  first  step  in  all  diseases,  a subject  which  does  not 
strictly  fall  within  the  scope  of  this  inquiry.  But  what 
is  the  value  of  the  doctrine  when  analyzed  ? He  ridi- 
cules throughout  his  writings  the  idea  of  a nervous 
principle. 

An  increase  of  sensibility  is  a modification  of 
nervous  structure.  Is  it  reasonable  to  conceive  that 
this  is  destitute  of  a vivifying  energy, — a something 
distinct  from  the  gross  and  palpable  matter  of  which 
it  is  composed?  Are  not  all  substances,  whether 
organized  or  not,  pervaded  by  some  agent,  and  shall 
we  deny  it  to  the  nerves,  which  in  one  situation  per- 
form the  office  of  sight,  in  another  of  smell,  in  a third 
of  taste  and  in  a fourth  of  hearing  ? Can  there  be  a 
change  in  nervous  matter  independently  of  that  power 
in  virtue  of  which  it  unquestionably  manifests  its 
various  properties? 

* Vide  Pathology  founded  on  the  Natural  System  of  Ana- 
tomy and  Physiology,  a work  which  reflects  great  credit  on  the 
ingenuity  and  analytical  powers  of  the  writer.  By  Alexander 
Walker,  p.  116. 
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the  right  leg,  including  the  knee-joint,  were  imme- 
diately affected ; and  in  about  thirty-six  hours  the  dis- 
ease disappeared  from  these  parts  and  became  concen- 
trated in  the  balls  of  the  great  toes;  but  on  the  second 
day  altogether  quitted  them,  and  located  itself  in  the 
right  elbow  joint  where  it  remains.*  The  occurrence, 
and  the  unsettled  character  of  the  morbid  action,  we 
conceive  to  be  explicable  on  the  views  we  have  attempted 
to  elucidate.  In  harmony  with  these  they  show  that 
a certain  amount  of  the  nervous  principle,  which  had 
been  concentrated  in  the  lungs  during  the  continuance 
of  the  inflammatory  process,  being  set  at  liberty  on 
the  sudden  and  unexpected  amelioration  of  the  urgent 
symptoms,  and  unemployed  by  the  ordinary  vital 
operations  of  the  system,  the  phenomena  resulting 
are  to  be  ascribed  to  its  irregular  distribution. 

ccccxlvii.  It  will  not  be  doubted  that  every 
morbid  action  becomes  a centre  of  accumulated  ner- 
vous energy.  And  if  from  spontaneous  or  induced 
changes  in  the  state  of  a diseased  organ,  it  is  no 
longer  required  in  maintaining  the  locally  excited 
vital  conditions,  it  will  be  determined  to  certain  re- 
gions according  to  their  susceptibility,  the  nature  of 
which  it  is  difficult  to  explain.  Were  it  the  circula- 
tory system  that  was  struggling  to  re-establish  its 
balance,  the  blood  would  not  flow  in  undue  quan- 
tory  to  the  hand,  or  subsequently  to  the  knee-joint 
and  the  neighbouring  muscles,  but  as  a rule  to  the 

* It  has  since  quitted  the  elbow  joint  and  is  now  located  in 
the  lungs,  producing  its  originally  aggravated  symptoms. 
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internal  viscera.  In  those  cases  in  which  it  appears  to 
select  the  former,  or  similar  parts  of  the  body,  as  in- 
dicated  by  their  increased  vascularity,  it  is  invariably 
the  consequence  of  a previous  change  in  the  proper- 
ties or  action  of  the  nerves  involved. 

It  is  these  which  regulate  the  course  or  motion  of 
the  blood  throughout  the  last  divisions  of  the  circu- 
latory system.  If  the  nerves  are  inordinately  excited, 
the  arterial  current  is  drawn  in  the  direction  of  the 
capillaries ; if  depressed  or  deficient  in  the  stimulus 
which  they  impart  to  living  matter,  these  vessels  gra- 
dually Jose  the  invigorating  and  vitalizing  stream. 
The  transmission  of  it,  and  all  its  diversified  opera- 
tions, are  modified  according  to  the  amount  of  the 
existing  nervous  energy. 

ccccxl vm.  The  want  of  a just  appreciation  of  the 
cause  of  the  metastasis  of  disease  has  led  to  serious 
errors  m practice.  In  studying  the  origin  and  nature 
of  the  symptoms  which  presented  themselves,  with 
whatever  region  they  might  be  connected,  the  part 
which  the  nervous  system  plays  in  the  production  of 
them,  has  scarcely  been  at  all  investigated  and  con- 
sequently little  understood.  An  accurate  conception 
of  the  mode  in  which  it  influences  the  properties 
and  motion  of  the  blood  would  exhibit,  in  a strong 
light,  the  generally  baneful  effects  of  all  active  de- 
pletory measures,  not  less  in  reference  to  the  per- 
manent deterioration  of  the  constitution,  than  to 
the  fatal  results  to  which  they  often  immediately 
lead.  The  object  of  the  physician  should  be  to 
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accomplish  the  greatest  amount  ol  good,  not  only 
in  the  least  time,  but  at  the  smallest  possible  expense 
to  the  energies  of  life.  The  conservation  ol  the  blood 
and  of  the  nervous  power  should  be  his  especial 
anxiety.  Of  the  former,  we  can  treat  as  of  a fluid 
falling  under  the  cognizance  of  the  senses : of  the 
latter,  only  so  far  as  we  are  enlightened  by  a refined 
analysis  of  the  phenomena  which  it  manifests.  Of 
its  reality,  as  a principle  in  virtue  of  which  matter 
displays  its  various  properties,  we  entertain  not  a 
doubt.  The  accuracy  of  this  opinion,  however,  is  not 
necessary  to  the  exposition  of  practical  errors,  or  the 
elucidation  of  the  views  developed  in  these  pages. 
The  ordinary  language  employed  in  speaking  of  the 
nerves,  as  endowed  with  a certain  power,  is  amply 
sufficient  for  the  general  purposes  of  this  inquiry. 

ccccxlix.  In  the  treatment  of  numerous  diseases, 
and  especially  of  those  arising  from  metastasis,  (the 
symptoms  of  which  often  appear  to  demand  exceed- 
ingly active  measures,)  the  prevailing  theory,  that  they 
originate  in  the  determination  of  blood  to  some  parti- 
cular organ,  which  is  thought  to  be  established  by  the 
strong  and  frequent  pulse  and  other  accompanying 
symptoms,  has  exerted,  as  we  shall  attempt  to  show, 
an  extremely  prejudicial  influence  on  the  selection 
and  application  of  remedies. 

All  modifications  of  the  circulatory  apparatus, 
whether  the  phenomena  be  those  of  excited  or  de- 
pressed action,  are  to  be  traced  exclusively  to  the 
altered  conditions  of  the  nervous  system.  It  is  this, 
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and  this  alone  which  will  explain  the  full  and  bounding 
pulse  which  so  often  characterizes  the  conversion  of 
diseases,  and  unfortunately  has  been  regarded  as  au- 
thorizing the  copious  abstraction  of  blood  and  other 
debilitating  measures. 

To  illustrate  the  views  bearing  on  this  subject,  in 
all  their  important  practical  relations,  we  will  suppose 
an  individual  to  be  suffering  somewhat  slightly  from 
a rheumatic  seizure  of  the  muscles  of  the  loins.  The 
functions  ot  life  are  little  disturbed.  The  pulse  and 
the  tempeiature  of  the  body  exhibit  scarcely  any  de- 
viations from  health.  h rom  some  irregularity  in 
diet  or  exposure  to  cold  or  wet,  the  knee-joints  are 
subsequently  attacked.  We  have  now  a different 
class  of  symptoms.  The  pulse  will  probably  be  full, 
strong  and  greatly  accelerated  ; the  animal  heat  pro- 
portionately increased  giving  rise  to  what  is  desrn- 
nated  acute  inflammatory  fever.  The  usual  practice 
in  such  a case,  by  the  highest  authorities,  has  been  to 
deplete  most  freely.  The  change  in  the  morbid  ac- 
tion has  not  occasioned  any  increase  in  the  volume  of 
the  blood.  It  is  precisely  the  same  as  when  the 
system  was  unexcited.  It  is  simply  modified  in  its 
distribution.  And  in  what  manner?  There  is  a 
continual  variation  in  the  amount  of  blood  contained 
in  the  arteries  and  veins.  It  is  never  constant  in 
either.  When  the  vital  powers  are  in  any  degree  de- 
pressed, the  veins  gain  at  the  expense  of  the  arteries  : 
if  the  same  powers  are  aroused  by  internal  or  ex- 
ternal causes,  the  arteries  gain  at  the  expense  of  the 
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veins ; and  lienee  as  in  the  above,  and  in  all  similar 
circumstances,  an  immensely  augmented  quantity 
of  blood  is  thrown  into  the  arterial  system.  We 
will  further  endeavour  to  explain  how  this  occurs. 

ccccl.  As  a general  rule,  the  influence  of  any  local 
irritation  will  be  according  to  the  number  of  nerves 
associated  with  the  texture  or  organ  involved ; or 
according  to  the  nervous  relations  which  it  main- 
tains with  the  nervous  system.  The  knee-joints 
possess  largely  both  conditions,  their  frequent,  long 
continued,  and  often  violent  motions,  necessarily 
require  a great  amount  of  nervous  power,  and  ob- 
viously extensive  connexions  with  the  important 
nervous  centres.  It  is,  therefore,  clear  that  the 
nerves  liberally  distributed  to  these  joints,  will,  when 
stimulated  to  undue  action,  be  peculiarly  disposed 
to  excite  the  whole  of  the  nervous  system.  The  ex- 
traordinary concentration  of  nervous  energy  and  the 
exquisitely  acute  sensibility  resulting,  will  implicate 
in  the  induced  derangement  the  brain  and  the  spinal 
cord,  and  thus  equally  the  nerves  of  animal  and  of 
organic  life,  Not  only  has  the  arterial  apparatus  a 
vastly  increased  amount  of  blood  circulating  with  an 
invigorated  impetus  through  its  numerous  channels ; 
but  the  nerves,  also,  are  more  abundantly  endowed 
with  the  animating  principle,  and  it  is  this  awakened 
to  a wider  sphere  of  operations,  to  higher  capabilities 
of  action,  that  accounts  for  the  strong  and  accelerated 
contractions  of  the  heart  and  arteries,  for  the  quick- 
ened respiration,  the  more  oxygenated  qualities  of 


NEHV0US  DISEASES. 


501 


the  blood  and  the  augmented  generation  of  animal 
heat.  The  principle  infuses  new  life  into  every  mo- 
lecule of  living  matter. 

On  this  view  alone  is  it  possible  to  explain  the  diver- 
sified phenomena.  If  it  be  well-founded,  does  it  not 
offer  any  glimmerings  of  light  on  the  important  sub- 
ject ot  medical  treatment  ? Can  it  be  philosophical 
to  regulate  this  from  any  existing  condition  of  the 
pulse,  irrespective  of  a thorough  knowledge  of  the 
nature  of  the  causes  out  of  which  it  springs  ? Are  we 
to  forget  that  the  effects,  how  striking  or  various  so- 
ever they  may  be,  are  to  be  ascribed  exclusively  to  the 
modified  properties  of  the  nervous  system ; or  that  the 
means  to  be  prompt,  efficient  and  safe,  should  have  a 
direct  reference  to  the  influence  it  unceasingly  exerts? 

cccclt.  Is  it  not  clear  from  this  brief  analysis  of 
the  agency  of  the  nervous  system,  that  serious  mis- 
takes in  practice  have  arisen  from  regarding  the 
symptoms  generally  of  excitement,  as  inflammatory 
m their  character,  and  consequently  requiring  a free 
and  often  repeated  abstraction  of  blood?  The  full 
pulse,  the  florid  appearance  of  the  blood,  the  readi- 
ness with  which  it  coagulates  when  drawn,  and 
the  abundant  formation  of  crassamentum,  are  con- 
ceived to  be  unerring  indications  of  the  correctness  of 
the  prevailing  opinion,  and  of  the  necessity  of  active 
depletory  measures.  The  success  which  may  follow 
the  treatment,  is  no  evidence  of  the  justness  of  the 
considerations  which  suggested  it.  The  great  object 
is  indisputably  to  cure,  but  there  is  another  second 
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only  in  importance  to  it,  viz.,  that  it  shall  be  effected 
at  the  least  possible  expense  to  the  energies  of  life. 
The  consequences  flowing  from  the  reckless  perseve- 
rance in  injudicious  and  energetic  practice,  are  fre- 
quently far  more  to  be  dreaded  than  the  disease  itself. 

We  will  endeavour  to  exhibit  the  force  and  pro- 
priety of  these  observations  by  the  analysis  of  a case 
related  by  a distinguished  authority,  given  as  an  illus- 
tration of  the  metastasis  of  dropsical  inflammation  to 
the  brain,  occasioning  convulsive  or  maniacal  affec- 
tions. It  is  not  selected  as  a rare  instance  of  treat- 
ment founded  on  an  imperfect  knowledge  of  the 
condition  of  the  vital  powers.  Medical  writings 
abound  in  such  examples. 

An  individual,  “ aged  thirty-four,  was  admitted  an  in-patient 
at  the  Infirmary,  labouring  under  anasarca,  on  September  20, 
1820.  He  had  been  ill  of  that  disease  six  months.  He  was 
bled , took  purgatives  and  diuretics,  and  seemed  to  be  getting 
rather  better,  until  the  night  of  the  28th,  when  he  was  attacked 
by  diarrhoea,  and  pain  in  his  bowels. 

On -the  morning  of  the  29th,  he  was  seized  with  a convulsive 
fit,  which  lasted  about  half-an-hour.  About  an  hour  after  the 
fit  he  was  lying  comatose,  but  very  restless,  turning  constantly 
about.  Pulse  about  95,  and  full.  Pupils  natural. 

V.  S.  et  fl.  % xvi. 

Epispast.  ad  nucham,  Capillis  Abrasis. 

He  had  several  fits  during  the  day.  In  one  of  these,  which  took 
place  about  four  o’clock,  he  was  much  convulsed,  foamed  at  the 
mouth,  respired  with  a deep  sound,  About  J xx  of  blood  were 
taken  from  the  temporal  artery,  and  a sinapism  applied  to  the 
nucha,  the  blister  not  producing  any  effect,  and  he  was  ordered 
two  grains  of  elaterium  every  fourth  hour. 

30th.  He  has  taken  five  of  the  powders.  His  bowels  have 
been  opened  three  or  four  times,  and  once  or  twice  involuntarily. 
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He  has  partially  recovered  his  consciousness  and  perception  ; but 
when  left  undisturbed,  lies  asleep,  breathing  sonorously.  Pulse 
88;  strong.  He  is  under  an  almost  constant  tremor , resembling 
rigor  of  ague , but  so  strong  as  to  shake  the  bed. 

Hirudines  xxx  Capiti. 

Vesic.  ampl.  Nuchte. 

Sinapism.  ad  pedes. 

$ Calomel,  gr  iv 

Elater.  gr  ii. 

Pulv.  Digital,  gr  i. 

4ta  quaque  hora. 

Oct.  1st.  Gradually  sunk  and  expired. 

Dissection. — 'Six  hours  after  death.  A great  quantity  of  blood 
flowed  from  the  incision  in  the  scalp ; and  when  the  skull-cap 
was  removed,  and  an  opening  made  into  the  longitudinal  sinus, 
fully  half  a-pound  of  blood  flowed  out ; which,  after  standing: 
some  time,  coagulated,  the  veins  of  the  brain  were  rather  turgid , 
and  would  doubtless  have  been  more  so  if  the  sinuses  had  not 
been  opened  first.  There  was  a slight  effusion  of  serum  under 
the  arachnoid  membrane,  and  in  the  ventricles.”* 


It  is  an  ungracious  task  to  animadvert  on  the  prac- 
tice of  others.  The  case,  however,  is  illustrative  of 
treatment  only  slightly  modified  in  activity  at  the  pre- 
sent day,  and  in  this  point  of  view  is  worthy  of  con- 
sideration. Here  is  a person  who  had  suffered  six 
months  from  anasarca,  the  long  continuance  of  which 
would  necessarily  undermine  the  energies  of  the  con- 
stitution. He  is  at  once  bled , takes  purgatives,  and 
diuretics.  Nine  days  after  he  is  again  bled  from  the 
arm  to  the  extent  of  sixteen  ounces,  and  twenty  ounces 
are  likewise  taken  from  the  temporal  artery.  The 
next  day  thirty  leeches  are  applied  to  the  head.  The 

* A Treatise  on  Diseases  of  the  Nervous  System.  Part  the 
First,  p.  22G.  By  J.  C.  Prichard,  M.D. 
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patient  loses,  in  this  brief  period,  about  five  pounds  of 
blood,  and  if  the  effects  of  the  repeated  purgatives 
and  diuretics  be  further  taken  into  account,  the 
actual  loss  to  the  circulatory  system  far  exceeds  this 
calculation. 

cccclii.  This  case  is  full  of  instruction  both  in  its 
physiological  and  pathological  relations.  It  cannot 
be  adduced  as  an  instance  of  the  metastasis  of  drop- 
sical inflammation  to  the  brain.  We  hesitate  not 
to  assert  that  the  aggravated  symptoms  were  the  im- 
mediate consequence  of  the  medical  treatment.  Had 
the  anasarca  been  recent  and  originating  in  acute  in- 
flammation, occurring,  also,  in  an  exceedingly  robust 
constitution,  the  practice  could  not  have  been  more 
active  or  persevered  in  with  greater  pertinacity.  The 
patient  had  had  no  fits  until  bleeding,  purgatives  and 
diuretics  were  employed,  and  by  the  subsequent  ab- 
straction of  blood  they  were  augmented  not  only  in 
frequency,  but  in  a remarkable  degree  in  the  severity 
of  their  attacks.  He  ultimately  became  convulsed 
and  foamed  at  the  mouth.  After  the  enforcement  of 
further  depletion,  he  was  in  a constant  tremor,  and 
shook  the  bed  as  if  suffering  from  the  rigor  of  ague, 
and  yet  with  all  these  extraordinary  indications  of  ex- 
hausted nervous  power,  thirty  leeches  were  applied  to 
the  head  after  which  he  expired. 

cccclii j.  The  dropsical  affection  was  associated 
with  great  debility  of  the  functions  of  life  generally, 
and  this  was  further  increased  by  the  treatment, 
rendering  the  nervous  system  unequal  to  the  per- 
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formance  of  its  duties.  Hence  the  fatal  results  which 
followed. 

The  appearances  of  the  brain  on  dissection  may 
be  shown  to  corroborate  these  observations.  The 
congestion  of  the  cerebral  structure,  largely  venous 
m its  character,  is  no  evidence  of  the  previous  ex- 
istence of  acute  inflammation.  The  circulatory 
system  became  so  weakened  by  the  repeated  deple- 
tion, that  the  blood,  at  length,  could  no  longer 
be  maintained  in  motion,  and  consequently  it  would 
accumulate  where  it  met  with  the  least  resistance,  as 
in  the  longitudinal  sinus  and  the  veins.  The  deterio- 
ration of  its  properties,  conjoined  with  the  enfeebled 
and  disordered  state  of  the  capillaries,  will  readily 
account,  in  cases  of  this  description,  for  the  frequent 
effusion  of  serous  fluid  into  the  cavities  of  the  ence- 
phalon, as  well  as  in  other  situations.  It  is  not  in 
this  instance,  to  be  ascribed  to  the  translation  of  in- 
flammatory action  to  the  brain  ; nor  to  the  absorption 
of  the  fluid  from  other  regions  and  its  subsequent 
deposition  in  the  ventricles.  Under  these  circum- 
stances there  is  a general  tendency  to  its  effusion 
throughout  the  body,  which  is  to  be  traced  to  a mo- 
dification in  the  constituents  of  the  blood,  and  the 
diminished  tone  or  vital  energies  of  its  numerous 
vessels.  It  is  not,  however,  intended  to  imply  by 
these  remarks,  that  what  is  designated  inflammation, 
may  not  often  give  rise  to  the  diversified  phenomena 
of  dropsy. 

ccccliv.  The  structural  conditions  discovered  after 
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death,  furnish  no  steady  light,  in  such  cases,  in  re- 
spect of  the  nature  of  any  pre-existing  morbid  action. 
The  misinterpretation  of  them  has  led  to  much  illo- 
gical reasoning  and  injudicious  practice.  It  fre- 
quently happens,  and  the  fact  is  stated  by  the  highest 
authorities  on  nervous  diseases,  that  in  numerous 
instances  in  which  death  occurs  from  the  metastasis 
of  disease,  no  appearances  can  be  detected  on  dis- 
section to  account  for  the  origin,  progress  or  fatal 
termination  of  the  malady.  And  it  is,  also,  equally 
indisputable,  that  many  of  the  structural  changes  to 
which  great  importance  is  attached,  are  often  results 
produced  by  the  treatment,  or  consequent  on  the 
embarrassed  state  of  the  vital  powers,  and  are  not  to 
be  regarded  as  the  particular  manifestations  of  the 
cause  which  occasioned  the  urgent  symptoms. 

ccccly.  It  is  impossible  to  give  a satisfactory  ex- 
planation of  these  different  effects  on  the  prevailing 
views  of  inflammation.  The  attention  of  all  writers 
has  been  fixed  upon  the  state  of  the  capillaries  during 
the  several  stages  of  it,  and  various  appearances  have 
been  received  as  evidence  of  the  abnormal  action.  As 
a rule,  they  are  generally  present,  but  not  necessarily 
so.  Symptoms  exceedingly  aggravated  may  exist, 
indicating,  according  to  the  adopted  notions,  the  se- 
verity of  acute  inflammation,  and  yet  scarcely  the 
slightest  structural  modifications  will  be  discovered 
after  death.  Inflammation  is  to  be  defined,  an  in- 
ordinate ACTIVITY  OE  THE  NERVES  IMPLICATED  IN 

the  induced  morbid  process.  If  a large  amount  of 
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nervous  matter,  as  the  brain,  the  spinal  cord,  or  the 
nerves  of  the  joints  be  attacked,  it  will  generally  be 
accompanied  with  all  the  remarkable  manifestations 
of  acute  inflammation,  as  the  quick,  full  and  bound- 
ing pulse,  great  heat  of  skin,  increased  temperature 
of  the  body,  and  the  more  highly  oxygenated  qualities 
of  the  blood ; and  yet  the  particular  structure,  the 
source  of  all  these  phenomena,  if  it  give  rise  to  fatal 
results,  will  frequently  exhibit,  after  death,  no  struc- 
tural changes  in  any  degree  proportionate  to  the  vio- 
lence of  the  pre-existing  symptoms.  Iiow  is  this  to 
be  explained  ? Certainly  not  on  any  of  the  prevailing 
theories  of  inflammation,  which  seek  a solution  of  the 
difficulties  in  the  altered  state  of  the  minute  vessels, 
and  the  consequent  disordered  circulation  in  them,  or 
in  the  modified  qualities  of  the  blood.  A cause  is  to 
be  sought  which  may  produce  all  these  effects,  and 
yet  it  is  to  be  shown  that  they  do  not  necessarily 
flov  fiom  it.  That  cause  is  the  animating  principle 
of  the  nervous  system.  The  acuteness  of  the  symp- 
toms is  in  the  ratio  of  its  concentration,  and  of  the 
influence  which  this  exerts  in  disturbing  the  functions 
of  life  generally. 

cccclvi.  ihe  effects  usually  ascribed  to  inflamma- 
tion are  not  so  much  a measure  of  its  intensity,  as  of  the 
structural  properties  of  the  different  organs  predisposed 
to  exhibit  the  traces  of  it, — properties  which  no  writer 
has  attempted  to  investigate,  or  alluded  to  in  their 
important  relations  to  the  subject  under  considera- 
tion. The  conditions  which  these  properties  imply, 
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explaining  the  occurrence  of  the  well  marked  vestiges 
of  inflammation,  are  firstly,  The  degree  of  vascularity 
possessed  by  an  organ.  Secondly,  The  influence 
which  its  disturbed  function  exerts  in  impeding  the 
motion  of  the  blood  within  the  implicated  structure. 
And  Thirdly,  The  facility  with  which  the  congested 
or  excited  organ  can  relieve  itself  by  secretion,  or 
by  any  other  vital  operation. 

An  analysis  of  these  conditions  will  show,  that  a 
corresponding  intensity  of  inflammation  in  the  various 
organs,  will  necessarily  give  rise  to  very  dissimilar 
pathological  effects,  the  thorough  understanding  of 
which  is  intimately  connected  with  the  inquiry  into 
the  metastasis  of  disease. 

We  will  endeavour  briefly  to  exhibit  the  applica- 
tion of  these  views  to  this  particular  inquiry.  The 
lungs  illustrate,  in  an  extraordinary  manner,  the  two 
first  conditions.  They  are  extremely  vascular,  and 
a trivial  derangement  of  their  functions  readily  pro- 
duces the  obvious  manifestations  of  structural  changes. 
If,  while  attacked  with  inflammation,  the  patient  die 
of  some  other  disease,  it  is  not  at  all  unusual  to  find 
these  organs  affected  in  a far  greater  degree  than  we 
had  been  led  to  expect  from  the  symptoms  during 
life, — save  such  as  are  furnished  by  percussion  and 
auscultation.  They  quickly  lose  their  ordinary  ela- 
sticity and  become  unequal  to  the  performance  of 
their  offices. 

These  effects  are  not  to  be  regarded  as  a measure 
of  the  severity  of  the  previous  inflammation,  but  as  a 
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measure  of  the  influence  of  the  proximate  cause  of  it, — 
the  disordered  action  of  the  nerves,  to  produce  exten- 
sive alterations  in  the  motion  and  distribution  of  the 
blood  within  the  lungs,  facilitated  in  a peculiar  degree 
by  the  structural  conditions  of  these  organs.  It  is 
important  to  make  a distinction  between  effects  re- 
sulting from  the  extension  of  a morbid  process,  and 
effects  which  follow  indirectly  from  it,  having  indeed 
no  more  connexion  with  the  inflammation,  than  simi- 
lar co-existing  changes  in  any  other  part  of  the  body. 
In  the  examination  of  the  organs,  after  death,  we  may 
discover  portions  of  their  structure  variously  diseased, 
but  to  separate  the  direct  from  the  indirect  conse- 
quences flowing  from  the  morbid  action,  is  a task 
fraught  with  some  difficulty.  It  may,  nevertheless, 
be  accomplished  to  a considerable  extent. 

The  same  views  and  reasoning  may  be  applied  to 
the  liver,  the  spleen  and  the  kidneys,  though  these 
organs  will  not  exhibit  the  vestiges  or  consequences 
of  inflammation  in  the  same  aggravated  forms. 

cccclvii.  The  whole  of  the  mucous  membrane 
illustrates  the  third  condition.  It  is  abundantly  en- 
dowed with  nerves  and  blood  vessels,  but  its  surface, 
with  whatever  structure  it  may  be  connected, 
possesses  this  peculiarity, — it  always  communicates 
with  an  external  opening,  a circumstance  which  may 
be  shown  to  modify  in  a remarkable  manner  the  ap- 
pearances that  it  would  otherwise  present  from  the 
pre-existence  of  inflammation.  This  frequently  de- 
stroys life  without  leaving  traces  of  its  action  propor- 


510 


PRACTICAL  VIEWS  ON 


tionate  to  its  severity.  A circumscribed  patch  of 
redness,  or  slight  congestion  of  the  vessels  locally, 
is  often  the  only  structural  change  detected.  This  is 
no  accurate  measure  of  the  intensity  of  the  previous 
inflammation, — an  intensity  which  consisted  in  the 
concentration  of  the  nervous  principle.  The  extensive 
modifications  which  this  would  produce  in  the  condi- 
tion and  functions  of  the  membrane,  during  the  con- 
tinuance of  life,  were  less  permanent  in  their  obvious 
effects,  than  if  they  had  occurred  in  the  lungs,  from 
the  facility  which  the  membrane  possesses  of  relieving 
its  congested  and  otherwise  disordered  vessels,  by  se- 
cretion, aided  by  excretions  arising  either  from  the 
efforts  of  nature  or  the  remedies  employed.  The 
pathological  conditions  furnish,  therefore,  no  correct 
indications  of  the  aggravated  character  of  the  inflam- 
mation, in  numerous  interesting  and  fatal  cases,  occa- 
sioned by  the  metastasis  of  gout,  rheumatism  or  of 
any  other  affection,  to  the  stomach  or  intestines. 

cccclviii.  These  brief  and  imperfect  considerations 
of  the  causes  modifying  the  agency  of  disease  on 
living  structures,  or  accounting  for  the  different  de- 
grees of  disorganization  displayed  by  them,  after 
death,  from  the  ravages  of  inflammation,  have  suffi- 
ciently prepared  the  way  to  enable  us  to  explain,  on 
strictly  philosophical  grounds,  why  the  translation  of 
excited  morbid  action  to  the  brain  or  the  spinal  cord, 
or  such  action  originating  in  either  of  them,  should, 
when  fatal  in  its  effects,  frequently  leave  scarcely  any 
impressions  of  the  vast  influence  which  it  exer- 
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cised.  The  inquiry  never  suggested  itself  to  the 
mind  of  any  writer,  nor  could  it  readily  arise,  except 
in  connexion  with  researches  into  the  diversified  ope- 
rations of  the  one  pervading  principle  of  the  nervous 
system.  The  point  of  elevation  from  which  it  was  to 
be  viewed,  in  all  its  practical  relations,  could  be 
attained  only  through  the  medium  of  such  investiga- 
tions elaborately  and  patiently  pursued. 

The  brain  and  the  spinal  cord  are  regarded,  and 
justly,  as  highly  vascular.  They  unquestionably  re- 
ceive a large  amount  of  blood,  but  this  is  peculiarly 
situated  in  reference  to  the  nervous  tissue  in  which  it 
circulates,  and  the  functions  to  which  it  ministers.  It 
does  not  exist  in  these  organs,  as  in  the  lungs,  in 
large  quantities  to  be  acted  upon  by  external  agents ; 
nor  is  it  abundantly  distributed  to  them  as  in  the 
liver,  the  mucous  membrane  and  the  kidneys,  to  be 
expended  in  the  secretion  of  matters  which  fall  under 
the  cognizance  of  the  senses.  Its  office  is  to  supply 
necessities  of  a far  more  elevated  description, — the 
operations  of  the  mental  faculties,  and  the  channels 
in  which  it  moves  are  proportionately  more  attenu- 
ated ; or,  in  other  words,  the  blood  is  divided  into 
much  finer  currents  in  nervous  tissues  than  in  any 
other  organic  structure.  The  more  minute  its  divi- 
sions, and  the  more  is  its  motion  under  the  controul 
of  nervous  power,  consequently  the  less  liable  will  its 
vessels  be  to  congestion ; and,  also,  the  less  influential 
in  producing  this  condition  throughout  the  cerebral 
mass,  because  each  string  of  globules  has  a certain 
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degree  of  motion  independent  of  the  rest,  or  of  the 
temporary  causes  which  may  disturb  any  portion  of 
them. 

To  show  the  application  of  these  views  bearing  on 
nervous  affections  generally,  but  especially  on  the 
metastasis  of  disease,  we  will  suppose  the  morbid 
action  constituting  gout,  to  be  suddenly  translated  to 
the  brain.  The  first  question  which  forces  itself  on 
consideration,  is,  what  is  it  which  thus  capriciously 
changes  its  locality  ? The  only  philosophical  answer 
is,  the  nervous  principle.  We  have  shown  why  in  its 
connexion  with  the  nerves  of  the  ball  of  the  great 
toe,  or  in  other  regions,  it  does  not  produce  the 
ordinary  effects  of  inflammation.  On  quitting  the 
structure  in  which  it  was  concentrated,  the  vessels 
immediately  recover  their  natural  calibre ; and  acute 
sensibility,  as  well  as  all  trace  of  congestion,  disap- 
pear. The  same  reasoning  applies  to  the  excited 
action  set  up  in  the  brain,  the  spinal  cord,  and  in  all 
nervous  matter.  It  is  an  action  possessing  precisely 
the  same  relations  to  the  vessels  locally  implicated.  It 
confers  on  these,  for  the  time  being,  an  extraordinary 
degree  of  activity,  and  from  its  persistent  character, 
the  vessels  do  not,  as  in  common  inflammation  in 
other  situations,  allow  the  blood  to  stagnate  in  them 
causing  the  congestion  to  extend  until  a large  mass 
of  the  organ  becomes  involved.  When  the  activity 
subsides  from  the  decline  or  fatal  progress  of  the 
malady,  the  minute  vessels  quickly  resume  their  usual 
conditions  and  consequently  we  shall  not  discover. 


NERVOUS  DISEASES. 


513 


after  death,  those  pathological  appearances  in  the 
brain,  the  spinal  marrow,  or  the  nerves,  which  would 
be  a just  indication  of  the  severity  of  the  pre-existing 
inflammation. 

cccclix.  It  is  only,  we  conceive,  on  these  con- 
siderations, that  a probable  explanation  can  be  given 
of  the  absence  of  serious  structural  changes  where 
the  translation  of  disease  suddenly  occasions  death. 
The  frequent  absence  of  such  effects,  is  admitted  by 
all  writers.  Dr.  Prichard  observes,  “ Mr.  Abernethy 
mentions  that  he  has  seen  three  instances  of  affection 
of  the  head  supervening  on  the  metastasis  of  rheu- 
matism, in  which  the  patients  died  comatose ; yet,  on 
dissection,  no  other  morbid  appearance  was  discovered 
than  slight  marks  of  inflammation  in  the  pia  mater. 
The  inference  which  results  from  these  cases,  com- 
pared with  other  analogous  phenomena,  is,  unless  I am 
greatly  mistaken,  not  that  the  disease  which  has  at- 
tacked the  brain  is  not  of  the  nature  of  inflammation, 
but  that  acute  inflammation  of  the  encephalon,  coming 
on  under  such  circumstances,  is  capable  of  destroying- 
life  duiing  its  first  stage,  and  before  any  of  those 
changes  of  structure  have  supervened  which  are  often 
so  strongly  marked  in  cases  of  cerebral  affection, 
and  while  the  disease  is  of  that  kind  which  leaves 
comparatively  slight  vestiges ; such  as  mere  disco- 
loration of  membranes,  and  increased  turgesency  of 
blood  vessels.”* 

The  inflammation  in  these  cases  must  be  acknow- 

Ojms  cit.  p.,  224. 
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ledgecl  to  have  been  exceedingly  acute,  and  when  it 
quickly  destroys  life,  from  attacking  the  lungs,  the 
trachea  or  the  liver,  it  never  fails  to  leave  well-marked 
vestiges  of  its  previous  existence.  If  the  excited  ac- 
tion in  the  brain  were  associated  with  structural  con- 
ditions, analogous  to  those  which  distinguish  these 
organs,  the  traces  of  its  aggravated  violence  would 
invariably  remain.  It  is  not  its  brief  persistence  in 
the  cerebrum  that  explains  the  phenomenon,  but  the 
intensity  of  its  action,  parodoxical  as  this  may  appeal, 
and  such  action  occurring  exclusively  in  nervous  matter. 

cccclx.  In  many  of  the  fatal  instances  in  which 
the  substance  of  the  brain  is  scarcely  perceptibly 
altered,  the  investing  membranes  of  the  organ  are 
usually  observed  to  be  more  or  less  congested.  This 
is  a result  which  would  be  anticipated  from  the  views 
here  developed.  The  vessels  of  the  membranes  are 
placed  under  very  different  circumstances  from  those 
in  the  cerebral  mass,  and  the  just  appreciation  of 
them  will  account  for  their  more  general  and  per- 
manent derangement.  The  pia  mater , from  its  great 
vascularity  and  extensive  distribution,  entering  not 
only  into  all  the  sulci  and  fissures  on  the  surface  of  the 
brain,  but  sending  highly  vascular  processes  into  the 
several  ventricles,  is  by  far  the  most  important  of  the 
tunics,  and  will  most  aptly  illustrate  the  physiological 
distinctions  we  are  anxious  to  point  out.  Innume- 
rable minute  vessels  pass  from  the  pia  mater,  in  all 
directions  into  the  nervous  substance, v establishing 
extensive  relations  with  it,  and  it  is  the  consideration 
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ol  this  tact  which  will  account  for  the  frequent  con- 
gestion of  this  membrane,  where  the  brain  has  been 
the  seat  of  acute  disease.  The  excited  action  will, 
as  already  stated,  greatly  derange  the  circulation  in 
it,  and,  as  an  inevitable  effect,  will  tend  to  retard 
arrest,  or  disturb  the  course  of  the  blood,  especially 
m the  vessels  of  the  pia  mater.  The  facility  with 
which  these  are  enabled  to  discharge  their  contents, 
will  depend  on  the  circulatory  conditions  of  the  ce- 
rebrum ; these  being  abnormal  for  the  moment  from 
the  existing  inflammation,  or  concentrated  nervous 
action,  causing  epilepsy,  apoplexy,  mania,  or  a coma- 
tose state,  the  blood  will  clearly  accumulate  in  the 
vessels  of  that  tunic  which  has  the  most  intimate  re- 
asons with  the  nervous  substance  ; somewhat  in  the 
same  manner  as  the  lungs,  and  all  other  organs,  are 
liable  to  congestion  from  the  influence  of  the  same 
cause.  And  it  is  probable  that  the  well-marked  patho- 
logical appearances  frequently  detected  in  the  invest- 
ing membranes,  are  to  be  referred  chiefly  to  the  disor- 
dered cerebral  circulation,  modifying  the  course  and 

condition  of  the  blood  in  them  in  the  way  here  ex- 
plained. 

cccclxi.  The  physiological  inquiry  into  which  we 
have  only  imperfectly  entered,  in  the  endeavour  to 
account  for  an  interesting  class  of  morbid  phenomena, 
would  appear  to  suggest  one,  and,  perhaps,  the  im- 
portant use  of  the  ventricles  of  the  brain.  All  organs, 
if  studied  in  a truly  philosophical  spirit,  may  be  shown 
to  be  endowed  with  such  structural  arrangements,  or 
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to  be  so  situated  in  the  exercise  of  their  functions,  that 
their  occasionally  disturbed  action  has  invariably  a 
species  of  safety  valve,  by  which  it  is  enabled  to  throw 
off  matters,  which,  if  retained,  would  be  injurious,  or 
to  relieve  undue  pressure  which  would  be  equally  de- 
trimental. The  investigation  of  the  different  organs, 
in  this  point  of  view,  would  be  worthy  of  the  analy- 
tical genius  of  a Paley.  It  is  not  our  business  heie, 
however,  to  pursue  it  in  its  important  and  compre- 
hensive relations  to  life.  The  ventricles  are  to  be 
regarded  in  this  light  in  reference  to  the  biam.  AVhen 
this  from  inordinate  excitement,  or  from  any  other 
cause,  has  its  circulation  greatly  accelerated  or  its  nu- 
merous vessels  congested,  the  almost  universal  conse- 
quence, is,  an  increased  secretion  of  serous  fluid. 
This  may,  or  may  not  be  the  result  of  what  is  desig- 
nated inflammation,  but  when  it  occurs,  within  cer- 
tain limits,  it  is  of  vast  relief  to  the  embarassed 
vessels,  as  well  as  to  the  brain.  It  accumulates  m 
the  ventricles,  where  its  presence  will  be  fraught  with 
the  least  danger  to  the  mental  faculties  and  the  vital 

powers. 

That  such  is  one  of  the  vital  functions  they  perform, 
is  strengthened  by  another  consideration.  The  ven- 
tricles communicate  with  each  other  and  with  the 
spinal  cord ; a circumstance  which  is  favourable  not 
only  to  the  distribution  of  this  fluid,  but  to  the  equal- 
ization of  its  pressure : and  further,  these  conditions 
will  facilitate  its  absorption  on  the  cessation  of  the 
exciting  cause. 
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cccclxii.  The  foregoing  physiological  researches 
are  inseparably  connected  with  the  study  of  the  me- 
tastasis of  disease.  They  tend  to  explain  the  frequent 
absence  of  morbid  cerebral  effects  proportionate  to 
the  aggravated  nature  of  the  pre-existing  symptoms. 
The  solution  of  the  difficulty  has  not  hitherto  been 
attempted.  The  only  explanation  that  has  been 
offered,  is,  that  the  disease  had  not  existed  suffi- 
ciently long  to  produce  a change  of  structure.  If 
it  attack,  however,  other  organs  for  the  same  brief 
period,  with  a corresponding  degree  of  severity,  the 
vestiges  of  its  violence  are  always  easy  of  detection. 
It  is  therefore  clear  that  the  difference  in  the  results 
is  explicable  only  on  the  preceding  considerations. 

cccclxiii.  It  is  unnecessary  to  give  an  elaborate 
detail  of  cases  illustrative  of  the  metastasis  of  disease, 
or  of  the  views  which  are  here  offered  in  ex- 
planation of  it.  How  varied  soever  the  phenomena 
to  which  it  may  give  rise,  they  are  all  equally  to  be 
referred  to  the  disturbance  in  the  distribution  of  the 
animating  agent  of  the  nervous  system.  Whether 
the  effects  be  the  production  of  epilepsy,  mania  or 
delirium  from  the  translation  of  gout  or  rheumatism 
to  the  brain ; or  asthma,  phthisis,  gastritis,  or  ente- 
ritis, resulting  from  the  capricious  changes  of  the 
morbid  action,  they  are  all  occasioned  by  the  same 
general  nervous  condition,  and  hence  it  would  be  a 
waste  of  time  to  exhibit  the  application  of  the  prin- 
ciples to  each  individual  case. 

cccclxiv.  In  analyzing  the  nature  of  this  morbid 
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action,  and  the  diversified  pathological  phenomena 
it  excites,  in  every  tissue  and  fluid  of  the  body, 
certain  remarks  are  naturally  suggested  in  reference  to 
the  measures  usually  employed  in  the  correction  of 
them.  These  have  mostly  been  largely  depletory  in 
their  character.  The  abstraction  of  blood  locally  and 
generally,  and  the  enforcement  of  active  purgatives, 
have  constituted  the  influential  part  of  the  medical 
treatment.  This  has  been  adopted  from  two  consider- 
ations : — the  acuteness  of  the  inflammation  in  these 
nervous  affections,  and  the  prevailing  impression  that 
it  was  to  be  controlled  only  by  such  means. 

cccclxv.  There  is  no  greater  error  in  medical 
practice,  than  the  recklessness,  or  indeed  the  thought- 
lessness with  which  the  living  stream  is  withdrawn 
from  its  channels.  Its  value  is  never  sufficiently  ap- 
preciated. Its  abstraction  is  unquestionably  one 
mode  by  which  inordinate  action  may  occasionally  be 
subdued  in  these  cases ; but  even  when  the  object  in 
view  is  attained,  it  is  at  the  expense  of  the  tone  and 
energies  of  the  animal  system,  the  restoration  of  which 
is  always  a tedious  process,  and  often  imperfectly  ac- 
complished. Were  we  to  reflect  that  the  blood  is  not 
increased  in  quantity,  but  simply  modified  in  its  dis- 
tribution and  properties  by  the  occurrence  of  inflam- 
mation ; and  further,  did  we  endeavour  to  understand 
clearly,  the  fact,  these  investigations  tend  to  prove, 
that  the  diversified  effects  are  to  be  traced  exclusively 
to  the  agency  of  the  nervous  system  ; it  would  be  im- 
possible not  to  perceive  that  there  are  safer  and  mor- 
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efficient  means  within  our  command,  suggested  by  a 
knowledge  of  the  powers  of  this  system  and  of  the 
manner  in  which  it  may  be  influenced,  to  controul  the 
existing  inflammatory  process.  To  abstract  the  blood, 
in  the  hope  to  arrest  it,  irrespective  of  the  con- 
sideration of  its  relation  as  an  effect  springing  out 
of  the  prevailing  nervous  condition,  is  a clumsy, 
a dangerous  and  an  unphilosophical  measure.  The 
success  which  may  accompany  it,  is  no  evidence  of 
the  propriety  or  justness  of  the  course  adopted. 

cccclxvi.  If  gout  or  rheumatism  does  not  yield  to 
copious  bleeding  or  repeated  purgatives,  why  should 
the  translation  of  the  morbid  action  to  the  brain,  the 
heart,  the  stomach,  or  to  any  other  viscus,  render  the 
disease  more  amenable  to  the  same  treatment  ? It 
is  in  all  situations  equally  nervous  in  its  nature, 
modified  only  in  its  manifestations  by  a difference 
in  the  structures  implicated. 

The  greater  part  of  the  phenomena  displayed  by 
nervous  affections,  even  when  to  ordinary  observation 
they  appear  to  depend  on  the  presence  of  what  is 
considered  inflammation,  originate  in  a debilitated  or 
exhausted  state  of  the  nervous  system,  and  conse- 
quently the  symptoms  will  frequently  become  more 
aggravated  in  proportion  to  the  activity  of  the  usual 
means  employed.  II  such  be  not  the  direct  source 
of  the  phenomena,  they  may  generally  be  traced  to 
the  undue  concentration  of  the  nervous  energy,  and 
in  either  case,  the  treatment  is  equally  fraught  with 
danger. 
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cccclxvii.  It  is  not  our  business  in  this  place,  to 
clevelope  in  all  their  comprehensive  bearings,  the  prin- 
ciples which  should  govern  the  treatment  of  nervous 
affections,  whether  arising  from  metastasis  or  any 
other  cause.  The  importance  of  the  subject  demands 
far  more  space  than  can  be  allotted  to  its  examination 
here.  That  further  light  is  required  will  be  admitted 
by  all.  The  evidence  of  it  is  displayed  in  the  ex- 
haustless catalogue  of  remedies  had  recourse  to,  and 
the  very  different  pathological  views  by  which  they 
are  suggested.  The  three  kingdoms  have  been  ran- 
sacked for  specifics,  and  each  has  in  turn  furnished 
them.  We  must  again,  and  in  conclusion,  repeat, 
that  there  is  one  course  only  which  can  possibly  lead 
to  the  establishment  of  j uster  notions,  and  that  is 
the  study  of  the  functions  of  the  nervous  system,  of 
its  relations  to  every  living  fibre,  and  of  the  influence 
which  it  exerts  in  health  and  disease,  in  virtue  of  that 
principle  from  which  it  derives  its  vitality  and  power. 
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CHAP.  V. 

THE  PRACTICAL  DEDUCTIONS  WHICH  FLOW  FROM  THE 
PRECEDING  INVESTIGATIONS,  IN  REFERENCE  TO 
THE  NATURE  OF  DISEASES  GENERALLY,  AND 
THE  ACTION  OF  REMEDIES. 

cccclxviii.  Every  new  truth  or  principle  evolved  in 
the  course  of  investigation,  whatever  be  the  depart- 
ment of  science  to  which  it  belongs,  is  always  fruitful 
in  its  applications.  It  gives  to  the  mind  a new  and  a 
higher  point  of  observation,  by  which  it  is  enabled  to 
survey  a greater  number  of  phenomena,  and  in  rela- 
tions not  previously  studied.  This  is  strikingly  and 
beautifully  displayed  throughout  every  branch  of 
physical  science.  Physiology  is  certainly  not  equally 
rich  in  illustrations  of  the  fact,  though  it  offers  many 
of  an  exceedingly  interesting  character.  The  fault 
lies  less  in  the  difficulties  inseparable  from  all  in- 
quiries into  the  powers  of  life,  than  in  the  want  of 
j uster  and  more  philosophical  views  in  those  whose 
business  it  is  to  analyze  and  treat  disease.  The 
established,  or  prevailing  routine  of  practice,  is 
almost  an  insuperable  obstacle  to  the  introduc- 
tion and  appreciation  of  any  new  light,  from  what- 


522 


PRACTICAL  VIEWS  ON 


ever  source  derived.  It  is  met  with  objections  on  the 
ground,  if  any  be  assigned,  “ that  we  do  not  per- 
ceive in  what  way  the  remedy  operates,  or  on  what 
principle  its  efficacy  can  be  explained/'  as  if  indeed 
they  were  more  enlightened  in  regard  to  the  measures 
which  they  usually  employ.  The  greatest  of  all 
labours,  is  to  teach  mankind  to  think.  To  impart 
knowledge  is  a task  comparatively  light,  but  far  other- 
wise to  impregnate  it  with  a spirit  of  research  which 
alone  gives  it  a high  value. 

cccclxix.  In  the  endeavour  to  exhibit  the  impor- 
tance of  the  nervous  system  in  all  vital  actions,  or 
rather  the  agent  by  which  it  is  animated,  we  have 
shown  that  the  origin  of  diseases  generally  is  to  be 
ascribed  to  changes  in  the  functions  of  this  system  ; 
and  hence  it  necessarily  follows,  that  to  correct  these 
diseases,  whatever  be  their  nature,  the  remedies  should 
exercise  a direct  influence  on  nervous  matter.  The 
more  immediately  they  affect  it,  and  the  more  marked 
will  be  the  beneficial  results.  The  observation  applies 
not  simply  to  those  morbid  deviations  which  are 
termed  nervous,  but  to  every  species  of  disordered 
action. 

The  elaborate  distinctions  of  the  nosologist  are  not 
without  their  use.  They  facilitate  the  classification  of 
symptoms,  and  so  far  enable  the  understanding  to 
seize  them  with  greater  ease.  They  are  not,  how- 
ever, without  their  disadvantage,  and  one  which  is 
fraught  with  serious  practical  evils.  In  proportion 
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to  their  refinement,  is  the  tendency  to  create  partial 
and  imperfect  notions  of  the  nature  of  disease  and  of 
the  constitution  of  the  animal  economy.  The  mind 
is  taught  to  concentrate  its  attention  on  fractional 
parts,  in  place  of  embracing  within  its  grasp  the 
powers  entering  into  the  composition  of  the  whole. 
The  relations  by  which  these  are  united,  and  the 
mode  in  which  they  co-operate  in  the  production  of 
phenomena,  whether  normal  or  otherwise,  are  little 
understood.  The  just  conception  of  them  is  scarcely 
possible,  so  long  as  these  refined  distinctions  are  re- 
garded as  marking  out  diseases  essentially  different  in 
their  origin  and  nature ; or  what  is  equivalent  in  a 
practical  point  of  view,  so  long  as  they  are  permitted 
to  withdraw  the  attention  from  the  important  fact, 
that  they  are  all  to  be  traced  to  modifications  in  the 
condition  of  a few  principles  of  the  animal  system. 
The  variety  of  the  symptoms,  or  the  forced  and 
laboured  grouping  of  them,  must  not  lead  us  from 
the  consideration  of  this  vital  truth. 

The  following  extract,  from  the  work  of  a distin- 
guished authority,  contains  sentiments  not  altogether 
inapposite  to  the  spirit  of  these  remarks.  “It  has 
always  appeared  to  us,”  he  observes,  “we  must  con- 
fess, that  the  help  which  the  classification  of  instances, 
under  their  different  titles  of  prerogative,  affords  to 
inductions,  however  just  such  classification  may  be  in 
itself,  is  yet  more  apparent  than  real.  The  force  of 
the  instance  must  be  felt  in  the  mind,  before  it  can 
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be  referred  to  its  'place  in  the  system;  and  before 
it  can  be  referred  or  appreciated  it  must  be  known.  * 
The  symptoms  are  the  instances  in  question,  and  on 
the  prevailing  doctrines  of  the  pathologist,  they  do 
not  admit  of  a philosophical  classification.  1 hey  are 

not  referred  to  any  system  or  general  principles,  in 
such  a manner  as  to  show  the  relations  ol  any  local 
affection  to  the  powers  of  the  animal  economy,  with- 
out which  the  classification  is  comparatively  worth- 
less. 

cccclxx.  If  the  views  developed  in  the  preceding 
investigations  be  justly  founded,  the  deductions  w hicli 
follow  are  neither  few  nor  unimportant  in  their  prac- 
tical bearings.  They  unequivocally  prove  that  the 
first  link  in  the  lengthened  chain  of  morbid  action  is 
a change  in  the  condition  of  nervous  matter,  and  that 
the  consequent  phenomena,  how  diversified  soever 
they  may  be,  are  invariably  the  result  of  such  change. 
The  particular  symptoms  which  fall  under  observa- 
tion, more  or  less  exhibiting  the  derangement  of  the 
functions  of  life,  are  to  be  analyzed  in  their  two-fold 
aspects  first,  as  evidence  of  the  aggravated  nature 
of  the  effects,  and  in  the  second  place,  as  accurately 
indicating  the  disordered  state  of  the  nervous  system, 
the  source  whence  they  directly  spring.  It  is  the 
former,  irrespective  of  all  considerations  concerning 
the  influence  exercised  by  the  latter,  which  has 
hitherto  almost  exclusively  regulated  the  selection 
and  application  of  remedies. 

* J.  F.  W.  Herschel,  opus  cit.,  p.  183. 
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If  the  symptoms  are  those  of  increased  action, 
every  possible  mode  of  diminishing  it,  by  abstracting 
the  vital  fluids,  is  employed.  Venesection,  purga- 
tives, diaphoretics  and  diuretics,  are  among  the 
means  which  are  promptly  and  actively  enforced. 
The  whole  treatment  is  one  unbroken  tissue  of  un- 
reasoning routine.  Were  any  clear  notions  enter- 
tained concerning  the  agency  of  the  nervous  system 
in  the  production  of  the  morbid  effects,  in  the  ma- 
jority of  the  diseases  which  fall  under  notice,  a much 
safer  and  a readier  path  would  open  itself  on  the 
mind  by  which  to  arrest  or  mitigate  them.  It  would 
be  safer,  because  the  measures  would  economize  the 
expenditure  of  the  vital  energies.  It  would  be  more 
direct,  because  they  would  immediately  act  on  the 
abnormal  condition  of  nervous  matter.  The  remedies 
which  have  such  application,  if  judiciously  used, 
would  accomplish  the  desired  object  with  far  greater 
certainty,  and  Avith  much  less  constitutional  derange- 
ment than  usually  follows  the  received  modes  of  treat- 
ment. 

cccclxxi.  The  views  here  developed  suggest  a 
further  consideration.  If  the  medicinal  agents  em- 
ployed are  to  produce  a beneficial  effect,  or  a general 
impression  on  the  powers  of  life,  is  it  not  a self- 
evident  truth,  that  they  must  have  free  scope  for 
their  operation?  Is  it  not  the  height  of  absurdity 
to  combine  them  with  others  whose  action  is  widely 
different?  What  is  the  character  of  prescriptions 
generally  ? Are  they  not  composed  of  various  ingre- 
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clients,  each  having  its  specific  action,  and  is  it  to  be 
supposed  that  this  mixed  and  clashing  influence  can 
possibly  be  the  shortest  road  to  the  correction  of  the 
existing  evils  ? The  tendency  of  the  one  ingredient 
may  be  to  excite  the  vital  powers, — that  of  another  to 
allay  them, — that  of  a third  to  promote  particular 
secretions,  and  yet  all  these,  or  matters  equally  hete- 
rogeneous, are  associated,  and  the  combination  is 
regarded  as  unexceptionable  practice. 

It  is  not  in  this  manner  that  disease  is  to  be 
efficiently  combated.  To  set  up  different  foci  of 
action,  at  the  same  moment,  when  a general,  or  a 
powerfully  local  effect  is  to  be  attained,  is  at 
variance  with  all  sound  reasoning.  It  would 
be  as  rational  to  divide  a stream  into  diverging 
branches,  when  the  object  is  to  concentrate  its  forces 
to  a given  point.  And  yet  those  who  advocate  and 
implicitly  adopt  this  treatment,  are  in  arms  against 
the  introduction  of  every  thing  opposed  in  principle 
to  their  own,  and  chiefly  on  the  consideration  that 
they  do  not  understand  its  mode  of  operation.  What 
do  they  understand  of  their  own  course  of  procedure  ? 
If  their  views  are  clear  and  definite,  why  should  the 
greatest  possible  discrepancy  exist  among  their  own 
body?  Scarcely  any  two  regard  a disease  in  the 
same  light,  or  treat  it  with  the  same  combination  of 
remedies.  What  will  an  after  age  think  of  the  philo- 
sophy of  the  present  in  its  relation  to  the  healing  art  ? 

cccclxxii.  There  is  another  matter  which  these 
investigations  suggest.  It  is  not  only  necessary  to 
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consider  the  nervous  system  as  the  source  whence  all 
morbid  action  originates,  and  hence  the  propriety  of 
selecting  the  appropriate  remedy  to  control  it ; but  it 
is  equally  important  that  the  dose,  the  mode  of  its 
exhibition,  and  other  accompanying  circumstances, 
should  be  weighed  with  nicety  and  judgment,  do 
vary  the  quantity  of  a remedy,  is  not  simply  to 
modify  the  degree  of  its  action,  but  often  altogether 
to  change  it. 

There  is  no  principle  in  medicine  so  little  under- 
stood, or  so  teeming  with  practical  applications,  as 
the  apportioning  the  dose  of  a remedy  to  the  object 
contemplated.  Nor  is  there  any  error  so  fraught  with 
evil  consequences,  as  the  impression  that  its  activity 
or  curative  influence  is  in  the  ratio  of  the  amount  pre- 
scribed. The  conditions  which  regulate  its  action, 
depend  on  the  quantity  which  is  allowed  to  be  carried 
throughout  the  animal  system,  brought  in  contact 
with  nervous  matter,  and  the  length  of  time  it  is  per- 
mitted to  remain  undisturbed.  It  is,  therefore,  un- 
questionable, that  a quantity,  which,  to  ordinary 
practitioners  would  appear  ridiculously  small,  will, 
where  the  latter  of  these  conditions  is  scrupulously 
observed,  effect  important  vital  changes. 

On  what  view  are  these  changes  explicable  ? 
The  fact  will  scarcely  be  doubted.  We  have  by 
repeated  experiments  tested  its  accuracy,  and  under 
circumstances  so  varied  as  to  render  incredulity  an 
impossibility.  The  benefit  which  results  is  not 
difficult  of  explanation.  It  may  be  adduced  as  a 
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striking  illustration  of  the  justness  of  the  general 
principles  and  reasoning  pervading  these  pages.  On 
what  can  the  minute  dose  of  the  remedy  act,  except 
upon  the  nervous  system,  except  in  modifying  the 
conditions  of  the  agent  by  which  it  is  animated? 
Nor  will  its  influence  be  confined  to  any  particular 
portion  of  nervous  matter.  Small  as  the  quantity 
may  be,  the  entire  of  the  nervous  system  will  be 
brought  within  the  range  of  its  power.  Certain  parts 
only  may  display  its  effects  from  a peculiar  suscepti- 
bility, or  may  arrest  attention  from  falling  more  ob- 
viously under  observation,  but  the  general  truthful- 
ness of  the  axiom  here  laid  down  is  indisputable.  It 
is  unequivocally  corroborated  by  facts  borrowed  from 
other  sources.  The  impalpable  particles  emanating 
from  a flower,  not  seen,  and  altogether  undetected  by 
others,  will,  in  one  particularly  sensitive,  cause 
swooning  or  other  phenomena.  Medicinal  matters 
floating  in  the  atmosphere  which  is  breathed,  will 
produce  results  not  less  remarkable.  The  bite  of  a 
rabid  animal,  scarcely  regarded  from  its  insignificance, 
and  perhaps  soundly  healed  in  the  course  of  a few 
days,  leaves  a poison  behind  which  slowly  impreg- 
nates the  entire  of  the  nervous  system,  and  at  length 
shows  itself  in  the  most  appalling  of  manifestations. 
It  is  not  necessary  to  multiply  these  instances,  others 
will  readily  occur  to  the  mind  of  the  reader. 

cccclxxiii.  Does  no  practical  inference  flow  from 
these  facts'?  Have  they  no  application  to  the  subject 
under  consideration  ? Are  we  indeed  to  imagine  that 
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matters  so  impalpable  to  the  senses,  and  capable  of 
producing  such  extraordinary  results,  throw  no  light 
on  the  exquisite  susceptibility  of  the  nervous  system  ? 
Is  it  philosophical  to  admit  their  influence  in  these 
cases,  and  at  the  same  time  to  deny  that  remedies 
exceedingly  attenuated  in  quantity,  and  undisturbed 
in  their  natural  operations,  are  altogether  inert  ? 

cccclxxiv.  The  investigation  of  this  subject  offers 
a boundless  field  to  the  future  inquirer.  Every  ad- 
vance that  is  made  in  it  will  tend  to  elucidate  the 
properties  of  the  nervous  system,  its  pervading  in- 
fluence in  all  vital  actions,  and  will  ultimately  place 
in  the  hands  of  the  practitioner  means  of  far  greater 
potency  than  any  which  he  at  present  possesses.  His 
improved  position  will  enlarge  his  conceptions  of  the 
comprehensive  relations  which  all  local  affections 
maintain  with  the  diversified  powers  of  life. 

cccclxxv.  It  is  now  necessary  to  bring  these  la- 
bours to  an  end.  They  have  occupied  much  time 
and  patient  thought.  If  they  bear  not  the  impress 
of  either,  the  talents  of  the  writer  have  been  alto- 
gether unequal  to  the  accomplishment  of  the  task  he 
proposed  to  himself.  If  it  be  urged  as  an  objection, 
that  his  views  are  not  practical,  in  the  ordinary 
acceptation  of  the  term,  he  at  once  admits  it.  His 
anxiety  has  not  been  to  lay  down  the  exact  rules  which 
should  regulate  the  treatment  of  disease,  or  to  illus- 
trate its  nature,  modifications,  or  conditions  under  a 
variety  of  circumstances.  His  aim  has  been  of  a very 
different  kind.  It  has  been  directed,  as  far  as  his 
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humble  abilities  and  concentrated  energies  would 
allow,  to  make  known  the  properties  of  the  nervpus 
system, — to  point  out  its  relations  to  all  parts  of  the 
animal  economy,  and  to  furnish  a rational  explana- 
tion of  a large  and  interesting  class  of  phenomena 
many  of  which  have  hitherto  been  unaccounted  for 
and  regarded  as  inexplicable.  Let  him  be  judged 
according  to  the  objects  he  contemplated  in  these 
inquiries. 

He  contends  that  the  first  step  towards  the  im- 
provement of  medical  science,  must  begin  with  the 
study  of  the  vital  instruments  on  which  and  by  which 
we  have  to  act.  We  must  first  endeavour  clearly  to 
understand  the  springs  and  wheels  which  compose  the 
living  machine,  and  the  way  in  which  they  variously 
co-operate  in  the  production  of  their  marvellous  effects, 
before  we  presume  to  analyze  or  trace  the  character 
of  their  deviations  from  correct  action,  or  attempt 
to  adjust  what  is  wrong.  Any  other  course  would 
be  to  reverse  the  natural  order  of  things.  Strongly 
impressed  with  the  accuracy  of  these  sentiments,  the 
writer  entered  upon  the  present  elaborate  under- 
taking, and  he  leaves  the  determination  of  its  value 
to  the  candid  and  enlightened  mind. 
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bation of  the  medical  reviewer.  Unite  to  benevolent  aims,  good  sense  and  high 
science,  and  you  have  Dr.  Holland’s  book  .’’—The  Medical  Times,  Jan.  28,  1844 

“Most  valuable.”  — London  and  Edinburgh  Monthly  Journal  of  Medical  Science, 
February,  1844. 

a j)r  Holland  is  an  able  and  experienced  writer,  whose  name  has  long  been  familiar 
to  the  medical  public.  It  was,  therefore,  with  some  curiosity  that  we  opened  his  work 
on  the  mechanical  causes  of  pulmonary  disease,  as  we  felt  certain  that  a man  of  Ins 
great  medical  knowledge  and  sagacity,  located  as  he  has  been  in  the  very  centre  of 
one  of  our  large  manufacturing  districts,  could  not  fail  to  throw  great  light  on  the 
interesting  point  of  hygiene  and  pathology,  which  he  had  undertaken  to  elucidate,  nor 
were  we  disappointed  in  this  respect.  Dr.  Holland’s  searching  and  elaborate  account 
of  the  morbid  and  hygienic  state  of  the  workmen  who  are  exposed  to  the  inhalation 
of  the  metallic  and  petrous  dust,  created  during  their  grinding  operations,  is  the 
most  complete  and  the  most  practical  wc  have  ever  read.  Dr.  Holland’s  du-ections 
with  regard  to  treatment  are  sound  and  practical.”— Lancet,  February  10,  1844. 
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“ It  exhibits  considerable  power  of  accurate  observation  in  particular  facts,  and 
extensive  acquirements  in  the  more  curious  and  refined,  as  well  as  in  the  professional 
parts  of  physiology.  It  exhibits  a wide  observation  of  physiological  and  mental 
phenomena,  as  well  as  some  ingenious  speculations  on  the  connexion  of  mind  and 
body.” — The  Spectator,  Sept.  9,  1818. 

“ It  is  moderate  in  its  tone  and  elaborate  in  its  investigations  : apart  from  the 
argument  it  is  a production  of  much  ability,  and  the  experiments  and  deductions 
stated  are  of  a very  interesting  and  instructive  order.”  — The  Uterary  Gazette, 
March  1,  1818. 


“Dr  Calvert  Holland's  work  has  more  than  ordinary  claims  to  our  attention. 
Whether  the  originality  of  the  facts  brought  forward,  the  numerous  interest- 
ing views  which  they  elucidate,  or  the  extensive  knowledge  exhibited  of  the 
labours  of  former  philosophers,  as  well  as  of  the  laws  of  nature  generally,  be  taken 
into  account,  it  will  be  admitted  to  be  a production  of  considerable  value.  We  have 
evidence,  in  every  page,  of  an  active  enterprising  mind.  Independently  of  the  prin- 
ciples which  it  contains,  it  has  literary  qualities  of  a high  order.  The  style  is  easy, 
elegant,  and  perspicuous  ; and  not  unfrequently  we  find  in  the  ^volume  passages  of 
great  eloquence  and  beauty.  Dr.  Calvert  Holland  is  an  original  thinker.  Everything 
that  proceeds  from  his  pen  is  entitled  to  our  most  patient  and  respectful  considera- 
tion. 

“No  medical  Work  has  appeared  since  the  days  of  Harvey,  displaying  the  same 
novel  and  comprehensive  views;  and  certainly  none  having  an  equal  claim  to  atten- 
tion, from  their  extensive  relations  to  the  treatment  of  diseases.  As  we  have  already 
remarked,  if  the  views  be  well  founded,  they  will  thoroughly  change  the  prevailing 
doctrines,  not  only  in  reference  to  nervous  affections,  but  to  the  complicated  evils  to 
which  flesh  is  heir." — The  Journal  of  Physiological  Medicine,  and  Mental  Pathology,  edited 
by  Forbes  Winslow,  M.D.,  Oct.  1,  1849. 

“ The  work  of  Dr.  Calvert  Holland  is  throughout  an  original  investigation,  and  one 
of  an  exceedingly  high  order,  whether  the  novelty  and  comprehensiveness  of  its 
views  be  taken  into  account,  the  ingenuity  with  which  they  are  supported,  their  im- 
portance if  justly  founded,  or  the  correct  and  elegant  literary  taste  which  for  the 
most  part  pervades  its  pages.  We  can  conscientiously  recommend  the  work,  not  only 
to  the  medical  reader  as  one  of  considerable  interest  and  value,  but  to  the  philoso- 
phical inquirer,  whatever  may  be  the  nature  of  his  pursuits.  The  originality  and  the 
perspicuity  of  its  views,  and  the  literary  taste  displayed  in  it,  reflect  great  credit  on 
the  talonts,  research,  and  acquirements  of  Dr.  Calvert  Holland.” — The  Medical  Times, 
Sept.  22,  1849. 
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“ Wc  recommend  Dr.  Holland’s  pamphlet  to  the  attention  of  our  readers.  Whether 
they  accept  or  reject  the  views  it  dcvelopes,  wc  are  sure  they  will  examine  them  with 
as  much  gratification  as  we  have  ourselves,  for  there  is  a freshness  and  a vigour  about 
them  which  in  these  humdrum  and  unimaginative  days,  are  quite  refreshing.” — The 
Medical  Times,  April  21,  1849. 


“ There  is  not  a medical  man  in  Great  Britain  who  has  devoted  himself  with  greater 
zeal,  nor  whose  labours  have  been  attended  with  greater  success  in  physiological  in- 
quiry, than  Dr.  Calvert  Holland.  His  Experimental  Inquiry  into  the  Daws  of 
Life  laid  the  basis  of  a system  in  which  the  true  Baconian  method  of  philosophizing 
was  first  applied  to  physiology,  a system  from  which  instead  of  swerving  in  after  years, 
he  has  ever  since  been  bringing  to  a greater  degree  of  perfection  and  maturity.  “The 
Philosophy  of  Animated  Nature,  on  the  Laws  and  Action  of  the  Nervous 
System,”  attested  the  wide  scope  embraced  by  this  new  order  of  ideas,  the  truly  im- 
portant inquiries  which  it  was  capable  of  solving,  and  the  wide  field  of  research 
which  it  laid  open.  The  great  test  of  the  soundness  of  any  extensive  generalizations, 
is  always  to  be  found  in  their  applicability  to  the  minutest  details  Dr.  Holland  has 
shown  that  his  principles  are  sound,  by  his  able  theoretical  work,  “The  Inquiry 
into  the  Principles  and  Practice  of  Medicine;”  his  especial  inquiry  into  “TnE 
Physiology  of  the  Fcetus.  Liver  and  Spleen,”  and  by  other  monographs  of  the 
same  kind.  The  new  discovery  to  which  the  carrying  out  the  same  order  of  ideas  has 
just  led  him,  is,  perhaps,  the  most  novel  and  interesting  of  all.  His  comprehensiveness 
of  the  application  of  these  views  is  most  assuredly  another  favourable  indication  of 
their  truthfulness ; and  we  hope  (although  we  scarcely  dare  believe  itj  that  they  will 
meet  with  at  least  a fair  hearing  from  the  established  schools.  Had  they  emanated 
from  thence,  their  reception  would  have  been  certain,  and  honour  and  applause 
matters  of  course.” — The  Literary  Gazette,  No  1G90.  London,  June  9,  1849. 
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